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Price  6d. 


Cable  Bending  and  Splicing  Vise. 


SEXD  FOR  DESCRIPTION. 


J.    PARKINSON    &    SON 

SHIPLEY,    England. 

Cables  :  "  TEMPLES.  SHI PLEY  "  Code  :  A  B  C  5th  Edition. 


LOCOMOTIVES 


For 
MAIN     LINE 
Requirements, 

up  to 

20  in.  dia.         fFjjgggSSSefeStfl  W°rkm W 
Cylinders. 

ANDREW  BARCLAY,  SONS&CO,,  Ltd. 

Caledonia  Works, 

KILMARNOCK,    N.B, 


LAUNDRY 


M ACH I  N  ERY 

and  Steam  COOKING  APPARATUS. 

Please  write  for  our  New  Catalogue,   N. 

C  t  I    A.  A  KEIGHLEY, 

SummerSCaleS,  Ltd.,  England. 
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™5  FERY  Radiation  Pyrometer. 

ACCURATE,  PORTABLE,  AND    CHEAP. 

"^"ILL  register  any  TEMPERATURE  from  500°  C.  to  the  highest 
known.     Specially   suitable   for   taking   the    Temperature   of    Gas 

Retorts.  It  can  be  held  in  the  hand  and  the  Temperature  of  the 
Retort  accurately  ascertained  within  20  seconds. 
Continuous  and  Instantaneous  Readings  direct  on 
Centigrade  Scale.  Free  from  errors  due  to  Colour 
Perception  or  Conditions  of  Lighting.  No  delicate 
parts  in  contact  with  the  source  of  heat. 


A  Complete  Outfit  for  £26  3s. 

WRITE    FOR    LIST   36  P. 


SOLE  AGENTS  fcr   iho    UNITED    KINGDOM,    COLONIES.    AMERICAN 
CONTINENT,  SCANDINAVIA,  md  ihr  FAR  EAST. 


The  Cambridge  Scientific  Instrument  Co.,  Ltd.,  Cambridge,  Eng, 


PATENT  PAPER  PINIONS 

FOR    NOISELESS    MOTOR    DRIVES. 

MACHINE-CUT  GEARS 

OF   ALL   DESCRIPTIONS. 

THE    REID    GEAR    CO., 

Linwood,    PAISLEY. 


DON'T    BUY   AN     OIL 
ENGINE 

until  you  have  obtained 
particulars  of  the    .     . 

PATENT    OIL    ENGINE 

Manufactured  by 

BROWN  &   MAY, 

LIMITED, 

DEVIZES. 

The  Best  and   Simplest  on 
the  Market. 

'.Catalogue  and  Testimonials 
on  application. 

AGENTS  WANTED. 


March 
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as 


Mr.  G.  H.  HUGHES,  M.I.Mech.E., 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings, 

19,    OLD    QUEEN    ST.,    WESTMINSTER,    S.W. 


Telephone  No.:  5754,  Bank. 


Write  (or  parti. 


PATENTS. 


Mr.    J. 


L.ORRAIN,    M  IKE     M.I.Mech  E.,    Fellow    of    the 
Chartered   Institute  of  Patent   Agents. 
NORFOLK  HOUSE.  NORFOLK  STREET.  STRAND,  LONDON,  W.C. 
«TEES'  HANDBOOK,"  post  iree  on    application, 

:  in  to  Inventors  and  upon  all  the  etiief  point*  of  t tie  Patent  Lav  . 
:.)i<      'Lorrain.  London." 


ELECTRIC . 
PULLEY  .  . 
BLOCKS .  . 

For  5  and  10  cuts.,  and 
I,  2.  and  3  tons. 

Portable  Electrical  Drilling 
Equipments  and  Flexible 
Shafts. 

KRAMOS,  Ltd., 

Locksbrook  Engineering  Works. 

BATH. 


Bogie  Locomotives  for  Short  Curves.  A  large 
number  of  these  Engines  have  been  built  to  NARROW  and  to 
NORMAL  GAUGE.— For  full  particulars,  and  for  Licences.  &c.,  address 
:he    HAGAN  S   LOCOMOTIVE   WORKS    ERFURT.  GERMANY 


Melville  and  Macalpine,  Consulting  Engineers 
and  NAVAL  ARCHITECTS, 
615.  Walnut  Street.  Philadelphia,  Pa„  U.S.A 
Rear-Admiral    George    W.    Melville.    Ex-Engineer-in-Chief   of  the 
United  States  Navy,  and  John  H.  Macalpine.  having  a  very  extensive 
acquaintance  in  the  best  engineering  c.rcles  in  the  United  States.  Britain, 
and  the  Continent  of  Europe,  especially  SOLICIT  I  vternationaL  BUSINESS. 

PATENT 

Firewood    Splitting 
Bundling  Machines. 

Ooes  ioo  .Men's  Work.     Old  Timber  utilised, 
i.  to  3  t.ns  per  hour. 

HILL   &    HERBERT.   Ltd.,  Leicester. 


Miscellaneous 


A.    MOUNT=HAES, 

M.I.Mech.E.,   M.I.M.E., 

Consulting   and  Mining   Engineer  for  Ore   Dressing 

Plants  of  All   Classes. 

II.  IRONMONGER  LANE,  LONDON,  E.C. 


INNES-DOBBIE' 
INDICATORS. 

In  Two  types:  External  and 

Enclosed  Pressure  Springs. 


Special  Indicators  for  Gas.  Winding, 

and  Ammonia  Engines,  and  for 

Motor-Cars. 

DOBBIE,  rviclNNtS,   LIMITED, 

ich       45.  BOTHWELL  ST..  GLASGOW 


Second  EditU 


rrf.    Pi 


:•.  tj. 


"T)EPRECIATION     OK    FACTORIES,    Mines, 

•*-"'    and   Industrial   Undertakings,   and   fhi  With  Tables 

and  Examples. 

By  EWING  MAI  HESON,  M  Ini 


lie    Principles    which   should    guide    the  Writing  off   for 
,   Obsolete     plant;    Terminable  or     wasting    properties 
tax;  Value  defined  as  for   Compulsory  purchase ;  Goil 


. .  i-  dismantled  ;  Rateable  value,  rental  val 

' '  A  successful  attempt  to  systematise  existing 
possible  to  arrive  at  uniformity  and  accuracy  in 
valuations.     The  wo.k  is  unique  of  its  kind.  "—  In,  £, 

E.  6  F.  N.  SPON.    125.   Str 


wear    and 
Effect    en 

g  concern 


up    balance   sticels     :    i 


*  +  *•****♦*********-*********  ********** 

I  NEW   BOILERS  I 

READY   FOR    PROMPT    DELIVERY.  + 


Pr, 
One   rhotnpson  1 


Three 
One 
Three 
Sis- 
One 

One  Cornish 
All  si/c 


V>  It. 
31  1:. 
20  (t. 


S  It.  (1  in. 

8  11. 
s  fl 


uolh- 

■  M  IK 
100  lb. 
140  lb. 
100  lb. 


1  2  to  20  n.h.]  .  ► 

I  JOHN  THOMPSON,  Wolverhampton.  I 


NEW    LANDS:  Their  Resources  and  Pros-    GETTING    GOLD.    A  Handbo 

' ■■i.-.-uVai;.-.       Hy    HUGH     KOBKliT        tical    Men.     By    I,    C.    V.    JOHNSON,    F.G.S. 
MILL.      Fully   Illustrated.   5s  A.I.M.E.  THIRD  EDITION.     Witl 

'  Painstaking,    complete,   01    great    practical        Cloth.   3s.  6d. 

.     ."—The Field.  "Practical  from  beginning  to  end  .  .  .  deal: 



ing.andt 
PROSPECTING    FOR    MINERALS'   GOi_n         c.F(1(,Nr        1N 
A     Practical    Handbook.      By     -      HERBERT    °»yi.«-«  >   ,,        7 

AFRICA.     A  Handl 


BLASTING,  and  the  Use  of  Ex- 
plosives. 1  11  IUTTMAN 
A.M.InsI  1 

10s.  6d. 

nil    to   mining 


By 

Third   Edith, 11.     Illustrated.  5s. 
This  admirable  little  work  ...  an  impor- 
tant  addition  to  technical  literature 
Journal. 


KASSNER.    Illustrated.    4s.  6d. 

■•As  fa 
Jules  Vein.  1 


SOUTH    TESTING     EXPLOSIVES. 

i  II  nil.    Translated  and    Edited   1 
Bj   Tlli:o      LARSEN.     In  medium  8vo.     Hand) 
Fuliv  llluttrated     6s  net. 

and  actual 

THBCYANIDE  PROCESS  OF  GOL  D   _,  ___„   ,   .,      „,,     irSHTl 
EXTRACTION.        Bv      II  '    >'  '■    EL1eJCrJ,£«f AI",,PR?\CT\I,C,E,N  COL- 

M.lnm.M  lieiiies  ..  1,    ■  M  1 

,  s.  6d.  ■■■    8d.net. 

Ig 
LONDON:    CHARLES    GRIFFIN    &    CO..    LTD.,    EXETER    STREET,    STRAND,    W.C. 


FOOD    SUPPLY.     I       ROBERT   BRUCE 
emhx  on  Preserved  Foo  I 
I  L,    F.I.C.    4s.  6d 

in  any  part   01"    the 
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Miscellaneous 


Ring  up  958  Victoria 

when  you  want  Advertisements 
written  or  Designs  prepared. 
It's  the  telephone  number  of  the 
British  Advertiser  Service  Bureau, 
Queen  Anne's  Chambers,  West= 
minster,    S.W. 


Heating     Apparatus 

BOILERS 

Wrot  Welded  Iron  and  Cast  Iron 
Seetional 

YERTICAL  STEAM  BOILERS 


DO    YOU     WANT    ANY 

Press  Tools,  Jigs, 

Cuttnm.  Rimers. 

Gauges ? 


_ 


A.  FENGL  &  CO., 
ALTRINGHAM, 


ubmit   design   and  pric 


Models  Worked    Out 


^t  Inventors'    Models  Work< 

JNp"  and  Manufactured. 

ill§F  STAMPINGS    TO    THE   Tt 

Hr7  Telegrams  :  "  Fengl,  A'.trinc 


j  TOMEY  &  SON'S 
6-H  Eureka  Gauge  Glass 

gSjl  \stojv.  ..,:•' 
j3  irm  i  ngham. 


A  NEW  CAUCE  CUSS. 


S.H.P. 


I  High  Praasuri 

Bolltrf. 


J.    FREDK.    MELLING, 

14,  Park  Row,  LEEDS,  England. 

Iron  &  Steel  Bars,  Plates,  Sheets, 
Girders,  Channels,  Angles,  Rails, 
Blooms,  Billets,  &   Slabs. 

Telegrams:   "Legation.    Leu 


Write  for 
Section  Lists- 
and  Prices. 


ED.  BRAND, 


35,  ShaKespeare  St. 
MANCHESTER. 


INQUIRIES 
SOLICITED 

apilic 


Pati  nt  Continuous  Wire-I 


Modern   Wire=Worhing    Machinery, 

Complete  Wire. Drawing   Plants,  Draw  Benches, 
Galvanising.    Tinning,      and     Annealing    Plants. 

WEST  PASCAGOULA  CREOSOTINGWORKS, 

WEST  PASCAGOULA,  MISS.,  U.S.A. 

Situated  on  Pascagoula  Bay  and  on  the  line  of  the  Louisville  and  Nash- 
ville Railroad.  These  works  have  been  in  operation  fur  more  than  twenty- 
six  years.  ORDERS  for  Creosoted  Piles.  Telegraph  Poles.  Cross  Arms. 
Electric  Conduits.  Paving  Blocks.  Sawed  Tiles,  and  Timber  PROMPTLY 
EXECUTED.     New  cylinders.   115  ft.  long.     Capacity,  one  million  feet 

'-  ~~  Pascagoula, 


nonth.    A.B.C  Code  used.    Cable  addr 

.—Address.  J  NO.  B.  l.INDSEY.  Superintendent 


SUDDEUfSCHE  KABELWERKE  A.-C,  Mannheim, 


(SYSTEM    BERTHOUD    BOREL. 


GERMANY, 


Contractors  to  the  Imperial  German  Postal  Authorities. 


Silk-Covered 

Copper   Wires. 

TELEPHONE    CABLES. 

With  Paper  and  Air  Insulation. 

LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  volts. 


^mwMmmiLYj 


PACK'S    WEEKLY. 
6> 


Miscellaneous 


CELLULOID 
SLIDE    RULES. 


UNIVERSAL    DRAFTING    MACHINE. 


The    Smith  Davis   Piece    Work   Balance    Calculator 
The    Smith-Davis   Premium   Calculator. 


Drawing   Instruments. 


Send  for  Pamphlets 


JOHN    DAVIS    &    SON 


(Derby),   LTD.. 
30.  All  Saints  Works,  DERBY. 


Hack  Saw  Blades 

"  H.  G.  TV 

i  High  Grade  Throughout.) 
Proved  BEST  by  Independent  TEST. 

Lists  and  Samples  Free. 

BEANLAND,  PERKIN  £  Co., 

2  to  8.  Neville   Street,   LEEDS. 


Refuse  Destructors. 

Write    for    particular*    to  i— 

HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks,  MANCHESTER. 

Works:     MANCHESTER  and  WORCESTER. 

SUPERIOR    FOOT    AND    POWER 

SCREW-CUTTING    LATHES 

z-=L  ■     for  Amateurs  and 
tt    M,achine-Shop  Service 

Inquiries  Invited. 

RESIDES, 

Lathe  Manufacturers. 

Brighouse.  YORKS. 


Scotch  &  Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS.  GLASGOW. 

Valves  for  Cas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reducing  Valves.  Keys,   and    all  Fittings   for  Compressed  Gases. 


HARTNESS 

FLAT  TURRET  LATHE 


The  only  Turret   Lathe   with  Cr 


.  Sliding  Head. 


JONES  &  LAMSON  MACHINE  CO.,' 

ji  i.n  II     Bl  ILD1NOS," 
97,  Queen  Victoria  Street.  LONDON. 


JOSEPH   BOOTH    BROS..  LTD. 
RODLEY.    LEEDS. 


See  nex 
weeK. 


LIFTING    MACHINERY. 


THOS.    W.    WARD. 
ALBION    WORKS. 

SHEFFIELD. 

MACHINE    TOOLS. 


THE    SHANNON.    LTD..  See  Page 

RopemaKer  St.,  London.  E.C.  °9- 

OFFICE     APPLIANCES. 


Have  you  seen  our  Advertisement 
on  page  sa  47  ?  A  glance  at  it 
may  save  you  £500  per  annum. — 
ED.  BENNIS  &  CO.  ,  Ltd.  ,  BOLTON. 
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CONTRACTS. 


HAMBLEDON    RURAL   DISTRICT 
COUNCIL. 
HASLEMERF.  WATER    WORKS.— CONTRACT  No.  I. 
TENDERS  are  invited  for  SUPPLYING  and  ERECTING  PUMP 
ING  MACHINERY  capable  of  raising  3,600  gallons  per  hour  with  a 

'  Drawings  and  Specification  may  he  seen  and  particulars  maybe 
obtained  at  the  on.ee  ..f  M.-is.  R.  B.  Grantham  and  SOS,  •;, 
Xn.thnmbe.Iand  Avenue,  London,  W.C..  on  ami  ; .iter  Monday,  he 
12th  inst.,  on  payment  of  Five  Guineas,  which  will  be  returned  on  the 
receipt  of  a  ions  fide  Tender.  ,,.,.„ 

Tenners  on  the  prescribed  form,  and  marked  •' Haslemere  Water- 
ust  be  sent  to  me.  the  undersigned,  Clerk  to  the  Hambledon 
Rural  District  Council,  Guildford,  Surrey,  not  laier  than  Monday,  the 

2  The  Council  do  net  hind  themselves  to  accept  the  lowest  or  any 
'lender.  „ 

By  order, 
FERDINAND  SMALLPEICE, 
Guildford,  March  5th,  1  01  Clerk  to  the  Council. 


INDIA      OFFICE,     WHITEHALL.—  The 
Secretav  of  State  for   India  in  Council  is  prepared  toreceiye 
TENDERS  from    such    persons     as    may    he    willing  to    SCPt-Li 
Wl  I  hi-  I.S  and  AXLES  for  Carriages  and  U.  agons. 

The  Conditions  of  Contract  may  he  obtained   on   'PPl'"'1.0"  *°  "L* 

Direc'or-General  of  Stores,  India  Office,  Whitehall,  S.W.,  and  Tenders 

are  to  be  delivered  at  that   office  by  Two  o'clock   p.m.   on    luesai), 

March  20th,  1906,  after  which  time  no  Tender  will  be  received. 

E.  GRANT  BURLS. 

March  8th   1906.  Director-General  of  Stores. 


CITY     AND     COUNTY     BOROUGH     OF 
BELFAST. 
TRAMWAY-  AND  ELECTRICITY  DEPARTMENT. 
The  Tri'mways  and  Elect,  icity  Committee  of  the  lielfast  Corporation 
are  prepared  to  receive  TENDERS  for— 

ONE  400  KILOWATT  STEAM   DYNAMO, 
ication,   with   Form  of    Con'ract,  may  be  obtained  f™n  the 
undersigned,  on  payment  of  Two  Guineas,  which  will  be  refunded 
provided  a  bona  ride  Tender  has  be.  11  sent  and  not  withdrawn. 

Veiled  Tenrers,  endorsed  -Tender  for  Steam   Dynamo,    shall  be 
lodged  with  Sir  SAMUEL   HLACK,  Town    Hall,   Belfast,   not   later  than 

11  am  on  Monday,  the  icilh  dav  of  March, 

1  he  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 

"'VICTOR  A.  H.  M'COWEN.  M.Inst.E.E.,  M.I.Mech.E., 

City  Electrical  Engineer,  Belfast. 


COUNTY     OF      LONDON— TO     CRANE 
MAKERS    ENGINEERS,  AND  OTHERS. 
The  London  County  Council  invites  TENDERS  for  the  SUPPLY 
and  ERECTION  of  THREE  10-TON   HAND  CRANES. 

Persons  desiring  to  submit  Tenders  may  inspect  I  he  drawings  and 
obtain  the  Specifications  Bills  of  1  luanlities,  form  of  Tender,  and  other 
particulars,  at  the  County  Hall,  Spring  Gardens,  S.W.,  upon  payment 
to  the  Cashier  of  Ihe  Council  of  the  sum  of  £2. 

This  amount  will,  after  the  Council  or  ilsCommittee  shall  have  come 

to  a  do  is.on  upon  the  Tenders  leceived.but  not  before,  he  returned  to 

,  1, -r.  provided   he   shall  have   sent   in  .1   boHtlJidi    Tender,  and 

not  have  withdrawn  the  same,  but  in  no  case  will  the  lee  be  returned 

a  bona  ih/cT-  nder  is  submitted. 

|.-„1;  |,,uiu  -ula'sol  Ihe  work  mav    he   obtained. in    application    at   1 1  ..." 

Counly  Hall  previously  to  the  payment  ol  the  lee  for  the  Specifica- 

1         rs  must  be  upon  Ihe  official  forms,  and  the  printed  instructions 

1  therein  must  be  stric'ly  complied  with. 
The  contractors  will  be  bound  by  the  contract  to  pay  all  workmen 
(except  a  reasonable  number  ol  legally  bound  apprentices)  employed 

bv  them   wages  at   raits  not  less,  and  to  observe  hours  of  labour  not 

Ureatei    than  the  rates  and  hours  set  0111  in  the  Councils  lisl,  and    ...  ' 

.ices  and  hours  of  labour  will  be  inserted  in,  and   form  part 

id  I  v  wavol  s,  Led. ile. 

i  render  is  to  be  delivered  to  the  County  Hall  in  a  sealed  cover. 

tddrcssed  to  the  Clerk  of  Ihe  London  Countv  Corned.  Spring  Gardens, 
S  W  ,  and  marked  "  lenders  for  Cranes.  L.C  I     'I  ...        ay! 

N'o'leiide.  will    be  received   after  :o   o'clock   a.m.  011  Tuesday,  the 

27II1  dav  01  March,  ■ 

not  comply  with  the  printed  instructionsfoi 

ber.  iccted. 
1       Council  does  notbind  itself  to  accept  thelow.  1 

.cept  1I1  e  Tender  ol  any  person  01  firm  who  shall  on 
I,.,.,,  have  withdrawn  a  Tender  after  tie 

ii,,    reason    for  t hi    withdrawal  were  satisfactory 

totheCoU  G.L.GOMME, 

Clerk  ol  the  London  C itj  ' 

Countv  Hall,  Spring  Gardi  ns,  S  W„ 

h    1901 


POUNTY      BOROUGH       OF      BOLTON. 

V--  ELECTRICITY    DEPARTMENT. 

The    Ell  1  lee   of    the    Bolton     Corporation     invite 

TENDERS  for  the  following  Matei  als  the  year  ending 

March  31st.  i-io;,: — 

1.  LUBRICATING  OILS.  &.  . 

2.  CLEANINGWAS1 1 

',  1    la.     livSHII  I     i     M    -  I     la  '\ES.  \c. 
4.  JOINTERS  STORES,  MAIN-  SUNDRIES,  &C. 
5.  Ml  I  E  RS. 

.     MOTOR'S  AND  TRANSFORM 
-.  MOTOR  STARTING  SWITCHES. 
s.  TIMBER. 
Forms  o!   Spi    il  1  ation  and  Tender  mav  be  obtained  on  application 
to    Mr.    ARTHUR    A.  DAV    A.M.I.C.E..  M  IE.U.    Borough  Electrical 
Engineer.  Spa  Road,  Bolton,  on  and  after  March  121I1,  1906. 

renders  on  forms  provided,  endorsed  " Contract,    to 

he  addressed  to  the  Chairman  of  the  Electri.  '.  Committee.  Town 
Clerk's  Office  Town  H.d  Bolton,  and  must  be  delivered  not  later  than 
12  o'clock  noon  Thursdav,  Ma  ch  29II    : 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

SAMUEL  PARKER, 
Town  Hall,  Bolton. Town  Clerk. 

Ti/r UN ICI PAL   COUNCIL    OF  SYDNEY, 

ELECTRICITY  DEPARTMENT. 
The  Council  is  prepared  to  receive  TENDERS  ior  the  SUPPLY  and 
ERECTION  ol 

A    BOILERS    ALTOMAHC  STOKERS,  PIPEWORK,  &c. 

l;    TURBO  ALTERNATOR,    >L'l:  STATION     MACHINERY. 
SW1  rCHBOARDS,  S 

Specifications,  Plans,  anil  Form  of  Tender  may  be  obtained  on  appli- 
cation to  M  1  R0OK1  it  the  offices  of  Messrs.  Preece  and  Cardew,  8, 
Oueen  Amu  a  Gate,  Westmihstei  on  and  after  Monday,  Feb. nary  12th. 
*"  A  deposit  of  Five  Guineas  will  be  required  on  application,  which  will 
be  refunded  on  receipt  of  a  bona  fide  Tender  as  directed,  and  a  cash 
deposit  or  marked  cheque  for  the  sum  of  1 1,000  will  be  required  when 
the  Tender  is  sent  in. 

Sealed  Tenders,  endorsed  "Tender  tor  Electric  Lighting  Plant,  are 
to  be  addressed  to  the  Town  Clerk,  Town  Hall,  Sydney,  and  must  be 
delivered  at  the  Town  Hall  on  or  before  4  p  m.  Monday,  May  -lh,  1906. 

The  Council  does  not  bind  itseli  to  a.  epl  the  west  or  any  Tender. 
.1        THOMAS  H.   NESB1TT,  Town  Clerk. 


THE 


ASYLUMS       COMMITTEE       OF 
LONDON  COUNTY  COUNCIL 
The  Asylums  Committee  of  the  Lond   n  County  Council  are  prepared 
to    receive    TENDERS    for    the     INSTALLATION    01     ELr.CTRlC 
LIGHTING  and  POWER  (excluding  Generating  Plain  1  at  the  Long 
Grove  Asylum,  Epsom  Surrey,  now  in  course  ol  election. 

Instructions  for  Tender  and    Formsof    Tender  and  Contract,  with 
Specification  and  Schedules  thereto  annexed,  together  with  plans  and 
cover,  can    be  obtained   f.oni   ihe   Clerk 
Waterloo  Place.  London,  S.W.,  on  I 
pavment  of  a  deposit  of  £"5  for  each  copy. 

The  amount  deposited  will,  alter  the  Committee  have  come  to  1 
decision  upon  ihe  Tendeis  received,  bul  not  before,  be  returned  to  the 
Tenderer,  provided  he  shall  have  sent  in  a  bona  fide  Tender  and  shall 
not  have  withdrawn  Ihe  same. 

Tenders  must  be  on  the  printed  form,  and  must  be  accompanied  by 
the  Form  of  Contract  and  Schedules  thereto  and  bond. 

T  he  Tender  and  accompanying  documents,  completed  in  accordance 
with  the  inst'  tuitions,  mus! .  1  ■  1  the  authorised  seale. 

endorsed  "Tender  for  Electric  Lighting,  Lou.-.  Giove  Asylum,'  and  he 

t  tin '  Ihe  O  iBimittee,  6,  Walei  ice,  Lond. 

11   before  Monday,  the  261I1  ol   March,  190O,  after  winch  no 

Any  Tender  not  made  on  the  (Minted  form,  of  not  tilled  up  and 

complete  in  every  partlcula      :i  ai      <  with  the  instructl  ns,  will 

be  rejected. 

n  ,  1  ommittee  do  not  bind  themselve;  to  accept  the  lov  - 

The  Contractor  will  have  toentn    int.  a   bond   in   the  penal  sum  of 
two  approved  sureties,  each  in  the  sum  of  X400,  as  security 
lu.  perfoi  in, ui.e  of  the  contract. 

H.  F.  KEENE, 
Clerk  of  the  Asylums  Committee. 

,0,  W.ilei  100  1'la   1  . 

Pi  I. ■.   2.  st. 


Asylums  C. 


BOROUGH     OF    SMETHWICK. 
LoeoMOTivi 
Tiie    Gas  Committee     .1    Hie  ('..ipoi-atnm    01     Smethwick    invite 
TENDERS  for  the  si  I'PLY  of  a  small  I  OCO.  for  Shunting  purposes. 

Parti,  i.i.o  s  mav  he  obtained  from  Mr.  VixcHXi  Hoghes,  Enj 
the  '.as  Works,  Rabone  I  .me  s-nicihv.uk 

Pendei  '  '  and    addressed  to  the  Chairman  of  the 

t;.is  Coram  ttee,  to  1  e  deliv.  red  to  ih.    undi  1    .■■  ed  not  later  than  Ihe 


o 


W,  |.  I- 1  URGES,  Secretary. 


i6,  iooC. 
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Contracts  and  Appointments  Open 


r^OUXTY  BOROUGH  OF  SUNDERLAND. 

V_/  ELECTRICITY   DEPARTMENT. 

STEAM  ALTERNATOR.  &e. 

-  ado  land  an   piepared  t.i  receive  TENDERS 

nv.LTRIPLE  EXPANSION  ENGINE  D1RECT-COI 
rHREE-PHASE  GENERATOR, 5,  *o  Volts,  with  Exciter. 

„    -1W1      TiaVMORMhU. 
TWO  PORTABLE  AIR  COMPRI  SS  ■ 
The  Specification  and  Foun  oi  Tender  can  he  obtained  01 
J  Engineer, Mr.  I.  F.C.Snell,M  i 
1  ,w    Hall,  Sundetland,  and  on  pavment  ol  adepositol 
■  which  will  bereturned  on  receipt  of  a     ■ 

idrlre  Chai    nan  ol  the  Electricity  and 

11    Ha 

1         v   the   ;cth  day  of 
Tenders  to  endorsed  "Steam  Alternator. 

ado  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

1  RAS.  M.  BOWEY. 
•  1  all.  Sunderland.                                                   Town  Clei  k. 
;th.ioo6.  

COUNTY     HOROIC.H     OF    BOLTON.— 
ELECTRICITY  DEPARTMENT. 

tee  oi   the   County  Borough  of  Eolton  art 
I  KNDERSior— 
ONE  CONTINUOUS-CURRENT  ELECTRIC  GENERATOR. 

ations  and  Form  ol  Tender  maybe  obtained  on  and  after 
on  application  to  Mr.  Akthi  r  A.  Day.  A.M  I.C  1  .. 
jh]  Engineer,  Spa  R.  ad,  B  Hon,  on  payment 

be  returned  on  receipt  of  a  ■  ■■    i 1 

.  addressed  to  the  Chairman  oi  the  Elect: 
Town  Hall.  Bolton,  must  be  sealed  and  endorsed  '-Tendei  Fo 
I  delivered  to  the  undersigned  not  latei  II  an  l 
U         aoth.tooo. 
mmittee  do  not  bind  themselves  to  accept  the  lowest  or  any 

SAMUEL  PARKI.R. 
Town  C 
Town  Hall,  Bolton.  March  7th,  roof). 


CITY    OF     LEEDS.  — ELECTRIC 
LIGH1  IN'G  DEPARTMENT. 
TURBO-ALTERNATORS,  CONDENSERS,  &c 

Committee  of  the  Leeds  City  Council    ire  prepared 
lEXIifcRS  lor  PLANT  as  below— 

OneorTwoSet-  enerating  and  Coi 

Plant,  t  .steam  Turbine.  Two-phase  Alter- 

,ooo  kw.  capacity,  Electrically  driven 
Surface    Condensing  Riant,  and  the  necessary   1'ipes  and 
Valves. 
Tenders  inns;  include  Hie  whole  of  the  v. 

■  s  will  not  be  considered.    Prefer* 
Tenders  I  Manul  icture.     c.  pii 

Sped       lion,  and  Form  of  Tender,  may  be  obta 
Mr.   Harolu  Dickinson.  Manager  of  the  Department,  I.  W 

Hi.,  on  payment  of  a  deposit  of  Two  Guineas,  which  will  be 
refunded  on  receipt  ol  a  bona  fide  Tender. 
Tenders  must  be  in  the  form  attached  to  the  Specification,  ai 
Town  Hall.  Leeds,  not  later  than  i 
in  the  for  i 

-     endorsed    "Electric     Lighting— 'I'd  de-i     lor    Gen 

:i  do  not  bind  themselves  to  accept  the  lowest  or  any 
entio.  ROBERT  E.  FOX 

Leeds    February  ?2nd,  1006.  Town 

CORPORATION     OF    GREENOCK. 
The  Cor[  nock  are  prepared  to  receive  Tenders  for 

:  .    r    Co    i 
FUSE  Dr.si  l.'l  CTOR  PLANT. 

I         ing    ind  Form  of  Tender 
I  ■ 

•    March,  on  payment  of  a  deposit  of  £2  2s..  which 
turned  if  a  iwno /trfe  Tender  is  received  within  the  timi 

btained  on  1 

uined. 

I  lerk,  and  endorsed  "  C-  ;  I 
must  be  delivered  to  the  undersigned  not 
I  a    M  ■  b  20th. 

es to  accept  I 


.  Greenock, 
Feb: 


C.  Mai  CI   LIU    H      1 


APPOINTMENTS    OPEN. 

SMALL    TOOLS,    MILLING     CUTTERS, 
CAUGI 

WAN M 

MERC1AI    EXI'ERIENCI  , gauge*,  nulling 

oughlythe 
market  demands,  what  patterns  and 

\]  i  1 
W 

INDIAN  PUBLIC  WORKsDEPAR  1  'MEN  I 
The  Secretary  of  S.  ate  f.     I  n  the  Summer  of 

TEN    APPI  lINTMENTS  ISSISTAN1 

I  NGINb  I  1:   n  ;)  1    :\  maneul    1    I  ib  .     ment  ol  the  tndiai 

the  appointments  to  be  made  Iron) 
I 
The  agi  must  not  be  less  than  21,  or  more  than  24 

A  print  igether  with  information  regarding 

am  requirements  la 

.1-  t    edu< 

1  ond  >n  S.W. 
I    ,    1  t.,  reach  him  not 

later  thai,  Tutsdav.  1st  May  next. 

A.  GODLEY. 
loth.  1005.  1 

CIVIL    S  E  R  V  I  C  E    COMMISSION. 
I  OR!  IK. CMIM.  EXAMIXA1  ION 
ASSISTANT    EXAMINERS    IN    Till     PATENT    OFFICE   (20151. 
April  5th. 
id  is  the  latest  at  ns  can  be  received. 

Theymust  he  made  on  lorms  to  be  obtained  with  mil  parti,  nla 

11:,.     Seen  1  1  n       llnilington 


Tern 

India. 


London,  W. 

EAST       INDIAN       RAILWAY.— JUNIOR 
r  M.IN'FI  R. 
i!  1   Ihe   East  Indian  Railway  Company  are  prepared  to 

1    pin   VTIONS  1    1    etu       1    ■     from  duly  qualified  candi- 
rEMPORARY     APPOINTMENT    as    JUNIOR    EN- 
GINEER. 
Candidates  must  not  he  less  thai  ol  age. must  have 

linised  engineering 
car  s  practical  ex- 
perience 

A  three  years    agreement,    with   first-class   tree   passage   to 

Rupees  450  to  Rupees'.  nonth, according  to 

.'.ions. 
1  i  will  be  required  lo  |  1  -..'.una 

insulting  l'hysicia  nnc.it. 

lied  bv  a  brief  rcc.nd,  In 

ith  copies 
Ms,  and  a  medical  certificate  ol   I 
.  returned),  should  be  addn 

M    nday,  March  lOtll 

1     vV 
np.mv.  Secretary. 

Febn   . 

Ci  ii  \  1  v     ol-'     l.oNln  IX— The     London 
the  undermentioned 

I  \N,     koi  ,  ING      101  K     -    PERINTENDENT 

1     \1    PERMANE1  >  elwecu 

"       j 

Ihe  form  of  applii 

either  by 

I   ark    01    Ihe  lira 
s  W       Al  I 

Hatch  20th. 
mplojmenl  undei 

membei 

ualify  an 

ouncll, 

■ 
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Buyers'  Directory. 

NOTE. — The   display  advertisements    oj  the  firms  mentioned  under  each  headtng  can  be   /ound  fc>   readily  reference  to 

Alphabetical  Index  to  Advertisers  on  pages  55,  57,  ,;\  and  40. 
In  order  to  assure /air  treatment  to  advertisers,  each  firm  rsmdexea  under  its  hading  specsalityoSLY. 

Advertisers  who  prefer,  However,  to  be  entered  under  two  or  more  different  actions  can  do  so  by  an  annual  payment  cj 
for  each  additional  section. 


Queen    Anne's    Cbambe 


Advertisers    Service  Bureau. 

British    Advertiser     Service     bu 
Westminster,  S.W. 
Artesian  Well  Machinery. 

John  Z.  Thorn.  Patricrolt.  Manchester. 
Band  Sawing  Machines. 

Noble  &  Luna,  Ltd..  Feliing-on-Tyne. 
Bearings  (Roller). 

Hyatt  Roller  Bearing  Co.,  47,  Victoria  Street,  London,  S.W. 
Belting. 

Kinney  &  Son,  Catherine  Street,  City  Road,  Louden,  E.C. 

Cort,  Arthur,  &  Co.,  Cambet  well,  London,  S.E. 

Fleming,  Birkby  &  Goodall,  Ltd.,  West  Grove,  Halifax. 

Gilmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Boilers. 

Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leedj. 

Hartley  &  Sugden,  Ltd.,  Halifax. 

Thompson,  John,  Wolverhampton. 
Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel   House,  Farringdon  Street,  London. 
E.C. 

Stirling  Boiler  Co..  Ltd.,  Motherwell,    N.B. 

Bolts,  Nuts,  Rivets,  etc. 

Mayliss,  Jones  &  Bayliss,  Ltd.,  Monmore  Green.  Wolverhampton. 
Heiberl  W.  Periam.  Ltd.,  Floodgate  Street  Works,,  tfirminghaiii. 
T.  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Griffin, Charles,  &  Co.,  Exeter  Street,  Strand,  W.C. 
New  Zealand  Mines  Retold,  Wellington,  New  Zealand. 
Spon,  E.  &  F.  N..125.  Stiand,  W.C. 

Boring  Machines  . 

Asuuith.  William,  Ltd.,  Well  Road  Works,  Halifax. 

Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Noble  &  Lund,  Ltd..  Fellmg-on-Tyne. 

Swift,  George.  Clarence  Ironworks,  Halifax, 
Cables. 

Callendei's  Cable  and  Construction  Co.,  Ltd. 
Case-Hardening  Compounds. 

My    Mille.  &  Co..  Mlilgaith  Woiks.  I  eeds. 

Caslings. 

Ashmoie,  Benson,  Tease  «  Co.,  Ltd.,  Stockton-on-Tees. 

Catalogues,  Printing,  &c- 

Atl.miic  Press,  Ltd.,  Weymouth  Sheet,  Manchester. 

Spottiswooje    Advertising    Agency,    Clun     House.    Suirey    Street 
Strand,  W.C. 

Stafford,  Arthur,  &  Co.,  Denton,  Manchester. 
Chucks. 

Fairbanks  Co.,  78-80,  City  Road.  London.  E.C. 
Cisterns,  Tanks,   &c. 

Ashmoie,  Benson.  Pease  *  Co.,  Ltd.,  Stockton-on-Tees. 

Clayton,  l-on  &  Co..  Ltd.,  Hunslet.  Leeds. 

r.  A.  Keep,  |uxon  ei  Co.,  Bam  Street,  Birmingham. 
Clutches  (Friction). 

David  Hiidge&  Co..  Castleton  Ironworks,  Rochdale,  Lancashire. 
Condensing  Plant. 

Henn,  Syl.es,  Haslingden,  neai  Manchester, 

Concentric  Condenser,  Ltd.,  23,  Northumberland  Avenue,  London, 
W.C. 

Mirrlees- Watson  &  Co.,  Ltd.,  Glasgow 

Consulting  Engineers. 

Gihhs,  John,  &  Son,  80,  Juk  =  Stieet,  Liverpool. 

<i.  H.  Hughes,  A.M. I.M. E.,  10   Old  Queen  Mi  eel.  Westminster,  S  W. 
Melville  8  Mac.-1lpine.61e..  Walnut  Street,  Philadelphia.  Pa.,  U  S.A. 
Mount-Haes,   A.,  M.I.Mech.E..    M.I.M.K.,    11,    Irc.ninom.er   Lane, 
London,  E.C. 

Continental  Railway  Hrrangements. 

Northern  Railway  of  Fiance. 

South  Eastern  &  Chatham  Railway  Co. 
Conveying  and  Elevating  Machinery. 

Adolf  Bleichert  *  Co.,  Leipzig  Gohlis,  Germany. 

Temperley  Transporter  Co.,  72.  Bishopsgate  Street  Within,  London, 

Copper  and  Brass. 

W   Hepton  &  Son,  Hunslet  lane,  Leeds 
Coverings  (Boiler). 

Magnesia  Covering     Ltd..  Washington  Station,  CO.  Durham. 
Cranes,  Travellers,  Winches,  etc. 
loseph  Booth  &  Bros.  Ltd.  Rodley,  Leeds. 
N:ie-,  Bement-Pond  Co,  23.25,  Victoria  Street,  London,  S.W. 
Cranks. 

1  1  ml.  .V  lorge  Co.,  Ltd..  Lincoln,  England. 


Cutters  (Milling). 

Coventry  Ordnance  Works,  Ltd.,  Coventry, 

Pratt  ,\  Whitney  Co.,  23-25  Vn  tona  Street,  London.  S.W. 

E.  G.  Wngley  A:' Co.,  Ltd..  Council  y  Lane  Works,  Soho,  biiniuiLham 
Destructors. 

Heenan  St  Froude,  1,  CI  a]  el  Wall  s  Manchester. 

Horsfall  Destructol  Co..  Ltd.,  Aimley,  Leeds. 

Dredges  and  Excavators. 

Delange  ci  Lie,  Mee.,  Hoboken,  near  Antwerp 
Rose,  Downs  &  Thompson,  Ltd.,  Old  Coundr),  Hull 
Drilling  Machines. 
Asquiih,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Niks-Bcment-Pond  Co.,  23-25,  Victoria  Stieet  LoiuLm,  S.W. 
Noble  &  Lund,  Ltd..  Fclling-oii-T  \  uc 
Swift,  George,  Clarence  Ironworks,  Halifax. 
Economise  rs. 

E.  Green  «  Son,  Ltd.,  Manchester. 
Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  16,  Vistoiia  Stieet,  Loudon,  S.W. 
Electrical  Apparatus. 

Allgenieme  Eleklricllats  Gesellschaft,  Bcilin.  Germany. 

British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.,  Norfolk 

Street,  Strand,  London,  W.C. 
Broadbcnt.  X.  W.,  Victoiia  Electrical  Works,  Huddersfield. 
Crypto    Electrical    Co.,    3,    Tyer's    Gateway.    Berinondsey     Stieet, 

London.  S.E. 
Ebonestos  Manufacturing  Co.,  22,  Rosoman  Street,  London,  E.C. 
Gent  &Co..  Ltd.,  Faraday  Works,  Leicester. 
Greenwood  &  Batley,  Ltd..  Albion  Works,  Leeds. 
India    Rubber,    Gulta    Percha,    and    Telegraph    Works  Co.,  Ltd.. 

Silvertown,  London.  E. 
Johnson  and  Phillips,  Ltd.,  Victoria  Works.  Old  Charlton,  Kent. 
Matthews  &  Yates,  Ltd.,  Swinlon,  Manchester. 
Mix  and  Genest,  Berlin,  W..  Germany. 
Nalder  Bros  &  Thompson.  34.  Queen  Stieet.  London.  E  C. 
New  Gutta  Percha  Co.,  Ltd.,  Dashwood  House,  New  Bi 

E.C. 
Newton  Brothers,  Full  Stieet,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Scolt.  E.,  &  Mountain,  Ltd.,  Xewc.istle-un -Tyne. 
Turner,  Atlieiton  Hi  Co.,  Ltd.,  Denton.  Manchester. 

B.  Weaver  &  Co.  'see  Ebonestos  Manufacturing  Co  1,  22,  Rosoman 
Street.  Clerkenwell.  London.  E.C. 
Engineers'  Supplies. 

Ahlers,Ad.,  Whitley  Bay,  neai  Newcastle-on  Tyne. 
Engines  (Gas). 

Camptell  Gas  Engine  Co.,  1  1.1..  Halifax. 

Oundall,  Si  n  .*  Co.,  Ltd.,  Airedale  Iron  Works,  SI 
Engines  (Electric  Lighting"). 

McLaren,  J.  and  H.,  Midland  Engine  Works,  I  eeds, 
Engines  (Locomotive). 

Barclay,  Andrew,  Sons  &   Co.,  Ltd.,  Caledonia   Works    I    I 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A 
Hunslet  Engine  Co.,  Ltd.,  Leeds.  England. 
Hudswell  Clarke  &  Co.,  Lid    Leeds.  England 
McLaren.  J.  &  11.,  Midland  Engine  Works,  Leeds. 

Engines  (Oil). 

Brown  &  May,  11 1..  Devizes. 
Engines  (Stationary). 

Min lies  w. i|v. .n  r  ...  I  id.,  Glasgow. 
Engines  (Traction). 

Jno.  Fowlci  &  Co.  (Leeds),  Lid.,  Steam  Plough  Woiks.  Leeds. 
Engravers. 

Jno.  Swain  &  Son.  Ltd..  58,  Fanlngdon  Stieet.  London.  E.C 
Exhaust  Steam  Oil  Separators. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Mam  liestei 
Fans,  Blowers. 

Capel  Fan  Co.,  13,  Moseley  Street,  Newi  astle-on-Tyne. 

Davidson    &   Co.,   Ltd.,   "Sirocco"    Engineering    Works,  Ptliast 
Ireland. 

Gibbs,  John  &  S So,  Juke  Stieet.  Liverpool. 

Matthews  A  Vaies    Ltd..  Swinlon,  Manchester. 

Fencing  and  Gates  (Iron). 

Bayliss,  (ones  8  Bayliss,  I  id    M mi,  Green,  Wolverhampton. 

Files. 

Flocklor.  Tcmplin  .\  Co.,  Ltd.,  Newhall  Steel  Woiks,  Shtffield. 
Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd..  Essex  Wharf,  Canning  Town.  London.  F. 
Firewood  Machinery. 
M.  Gl  ive.  S  Co..  Patentees  and  Saw  Mill  Engineers.  Leeds. 
Hill  an  1  Herbert,  LI  I.,  Great  Central  Street,  Leicester. 
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AVERY'S   Specially   Strong   Self=contained 

WEIGHBRIDGES 

For    Road   or    Railway    Traffic. 

Contractors  for  the  Repair  and  Maintenance  of  Weighbridges  and  Weighing  Machinery. 
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Buyers'    Directory — ( Continued). 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  03,  Cheapside.  London.  E.C. 

Forging  (Drop)  Plants. 
Brett  s  Patent  Lifter  Co..  Ltd..  Coventry. 

Forgings  (Drop). 

J    H.  Williams  &  Co.,  Brooklyn.  New  York.  L'.S  A. 

Furnaces. 
Deighton's  Patent  Flue  &  Tube  Company,   Vulcan   Work*.  Pepper 

Road,  Leeds. 
Leeds  tortfe  Co.,  Ltd..  Leeds. 

Gauge  Glasses. 

I.  B.  Treasure  &  Co..  Vauxhall  Road,  Liverpool. 
Toniey.J.,  &  Sons,  Aston.  Birmingham. 

Gauges  (Pressure.  Vacuum,  and  Hydraulic). 
1  obbie,  Mclnnes,  Lid  .  45,  Bothwell  Stieet,  Glasgow 

Gearing. 

Alilers.  Ad.,  Whitley  Bav,  near  Newcastle-on-Tyne. 
Angus,  G    it  Co  ,  I  id.,  Newcastle -on-Tyne. 

ill..  William.  Ltd.,  Well  Road  Wolks.  Halifax. 
Dixon,  W.  V..  &  Co.  60,  Percival  Street,  C.  on-M  .  Manchester. 
Keid  Gem  Co.,  Linwood,  ne..r  Glasgow. 
Wild.  M.  l;..  &  Co.,  Argyle  Street,  Nechells,  Birmingham. 

Greases. 

Blumann  and  Stern,  Ltd..  Plough  Biidge.  Deptford,  London.  S  E. 

Hack  Saws. 
Baynes,  Charles,  Knuzden  Brook,  Blackburn. 

Hammers  (Steam). 
Davis  &  Primrose,  l.eilli  Ironworks,  Edinburgh 
Niles-Bement  Pond  Co..  23-25,  Victoria  Street,  London    S.W 

Hoisting  Machinery. 

Sec  Conveying  Machinery. 

Horizontal  Boring  Machines. 
Asquith,  William,  Ltd..  Well  Road  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  2j-2s,  V  ctoria  stieet  London.  S.W. 
Noble  it  Lund,  Ltd.,  Felling  on-Tyne. 
Swift,  George,  Clarence  Ironwoiks,  Halifax. 

Hydraulic  Leather. 

Alileis,  Ad..  Whitley  Bay.  near  Newcastle-on-Tyne. 

Hydraulic  Machine  Tools. 
Niles-Benieut-Pond  Co.,  23-21,  Victoria  Street,  London,  S\\ 

Vauxhall  and  West    Hjdiaulic  Engineeiing  Co.    Ltd.,    23,   College 
Hill,  London,  E.C. 

Icemaking  ana  Refrigerating  Machinery. 

H.J.  West  &  Co.,  114-11K.  Soulhwark  Bridge  Road,  I  ondon,  S.E 

Indicators. 

Dobbie  Mclnnes,  Lid.,  45.  Bothwell  Stieet.  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street, Glasgow. 

Iron  and  Steel. 

Alien,  Edgar,  it  Co.  Ltd.,  Imperial  Steel  Works, Sheffield. 

Askham  Bros,  it  Wilson,  Ltd.,  Shcfheld. 

Buckley,  Sam!.,  St.  Pauls  Square,  Birmingham. 

Fairley  &  Sons,  James.  Old  Mint,  Shadwell  Slieet.  Birmingham. 

Farnley  Iron  Co.,  Ltd..  Leeds  Enc'land 

1  lockton,  Tompkin  &  Co.,  Lid.,  New  ball  Steel  Works,  Sheffield. 

Fried  Krupp,  Grusonwerk,  Magdebuig  Buckau,  Germany. 

1.  Frederick  Melling,  r4,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co.,  Dei  by. 

Purden.  |obn  it  Sons,  Lairhlnll  Foit'e.  by  Maivhill,  Glasgow 

Roc   SI. 1     Castings    Co.,   Ltd.,   Temple    Bar    House,   Fleet    Street, 

London,  E.C. 
Waltei  Scoti,  Ltd.,  Leeds  Steel  Works.  Leeds.  Englai     . 

Ironwork  (Constructional!. 
F.  a.  Keep,  luxon  it  Co.,  Bam  Street,  Birmingham. 

Ironwork  (Galvanised). 
FA.  Keep,  Juxon  it  Co..  Barn  Sheet,  Liimingham. 

Lathes. 
Asquith,  William,  Ltd.,  Well  Road  Works.  Halifax, 
Bradbury  &  Co.,  I  id  ,  Wellington  Works,  Oldbani, 
Dean,  Smith,  and  Grace,  Ltd..  Keighley. 

L'ool  Manufacturing  Co.,  1. in  wood,  near  Glasgoee . 
I.eckenby,  Benton,  it  Co.,  Perseverance  Ironworks,  II. .hi.,- . 
Mitchell.  D.,  it  Co.,  Ltd..  Parsonage  Wot  ks    Keigh  ey 

ent-Pond  Co.  212s.  Victoria  street,  London,  S.W, 
Noble  &  Lund,  Ltd.,  FVlling-on-Tyne. 

Northern  Engineering  Co.  1  moo),  Ltd.,  King  Cross,  near  Halifax.- 
Swift,  Geo.te.  Claience  I101  works.  Halilax. 

Lathe  Carriers 
Williams.  J.  H..1&  Co..  Brool  vr,  New  Yorl    U.S.A. 


Lajndry  Machinery 

Hill  and  Herbert.  Ltd.,  Great  t  enlral  Mice'.,  Leicester. 
.Suiiiuicrscales.    ee..    &.  Sou*,,     Lie..,     Engineers,     PbOeniX    I 
Keighley,  England. 

Lilts. 

VVavgood  &Co„  Ltd.,  Falmouth  Roaci    London  S.E. 

Lubricants.  ,      _  _ 

hlmnann  &  Stern.  Ltd.,  Plough  Bridge.  Deptloid,  London  S.E 
Reliance  Lubricating  Oil  Co..  The,  19  it  20,  Water  Lane.  Great  Tower 
Street,  London.  E.C. 

Machine  Tools. 
Asquith,  William,  Ltd  .  We!:  Road  Works,  Halnax. 

George  Addv  it  Co.,  Uaveiley  Works,  Sheffield. 

Batemans  Machine  Tool  Co.,  Hunslet.  Leeds. 

Bcanland    I'eikin,  is.  1  \\  oiks.  Leeds. 

Bertrams.  Ltd.,  Si.  Kalherme's  Works.  Scieunes.  Edinburgh. 

Bradbury  it  Co.,  Ltd.,  Wellington  Works,  Oldham. 

Breuer.  Schumacher    it    Co.,  Ltd.,    Kalk.   near    Cologne-on-Rhlnr 

Consolidatedy Pneumatic  Tool  Co.,  Ltd.,  I'.. lace  Chambers,  9.  Bridge 

Street    Wcstniinslei  .  s  W 
Cunliffe  it  Crooni.  Ltd  .  Broughlon  Ironworks,  Manchester. 
Dean.  Smith  it  Grace.  Ltd.,  Keighley. 
Dempster,  Moore  &  Co..  Ltd         I  1  Street,  Glasgow. 

Feng!  A    &  Co  ,  Grafton  Street,  Altrincham. 
Greenwood  it  Batley,  Ltd.,  Leeds. 

Jones  itLamson  Machine  Co.. ,7,  Queen  Vicli  riaSireet,  London,  t.c. 
ohn  Lang  et  Sons.  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd..  Broadhealh,  Manchester. 
Jos  C.  Nicholson  Tool  Co..  City  Rd.Tool  Wks.,  Newcastle-on-Tyne 
Niles -Bement-Pond  Co.,  23  25.  Victoria  Street.  London,  S.W. 
Noble  it  Lund   Ltd.   Fellmg-ou-Tyne. 

Northern  Engineering  Co.,  1900.  Ltd..  King  Cross,  near  Halifax. 
J,  Parkinson  it  Son.  Canal  Ironworks  Shipley.  Yorkshire 
C,  Redman  it  Sons.  Halilax. 
Resides.  12.  Aire  Street,  Brighouse,  1 
Rice  &  Co.  (Leeds).  Ltd.,  Leeds,  England. 
G.  F.  Smith,  Ltd..  South  Parade.  Halifax. 
Swift.  George,  Clarence  Ironworks,  Halnax. 
Taylor  and    Challcn.    Ltd.,   Dei  went    Foundry.    Constitution     Hi. 

Birmingham  .     , 

Vauxhall  and  West    Hydraulic   Engineering  Co.,    Ltd,    !     I 

Hill,  London,  EC. 
H.  W.  Ward*  Co.,  Lionel  Stieet.  Biiniingham. 
T.  W.  Waid.  Albion  Works.  Sheffield. 
West  Hydiaulic  Engineering  Co.  (see  Vauxhall  and  West  Hydrau  ic 

Engineeiing  Co.  Ltd. I,  23,  College  Hill,  London.  E.C. 
Winn.  Charles  it  Co..  St    Ihonias  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineeiing  Works.  Liversedge,  V>rks. 

Machinery  Merchants. 
Greenwood,  Thomas,  Waterside,  Halifax. 

Marks- 

Piye.r!  Edwaid,  &  Son.  68,  West  Slrtet,  si 

Metals. 

Delta  Metal  Co.,  Ltd.,  East  Greenwich,  Lond   n.  S.l 

Magnolia  Anti-Friction  Mela!  Co.,  Ltd.,  ol  Gicat  Britain.  49.  Queer 

Victoiia  Street.  London    he. 
Phosphor  Bronze  Co.,  Ltd.,  Southwaik.  London.  S.E. 

Metals  (Perforated). 

Brown,  Andrew,  &  Co.   no,  Cannon  Sti  eet,  London  E.<  . 
Meguin,  Kr.,  it  Co..  Lid.,  Engineeiing  W.  iks.  Dillingen-on     1 

Staniar,  John,  it  Co  .  Man.  !  cs'.i:  \\  reWoik     Mai 

Miring  Diill  Steel 
I     .    ton.  Tompkin.  Si  Co..  Lid.,  Newhal   Stee!  .» 01  ks,  Sheffield  t 

Office  Appliances. 
D-vs  J.  ho.  it  S,  i-„  1  hi.       ,  A    Saints'  \V«rks,  Deiby. 
HaMeu  .\  Co.,  I    8,  Allien  aquaie,  Manchester. 

Hall  &  Co.,  B.  J  .  39,  Victoria  Street,  London,  s.w. 

lnglesant.  T.,  it  Sons.  Ltd.,  Atlas  House,  I 

Lyle  Co..  Lid..  Hairlson Street,  Gray's  Inn  Road,  Loudon.  W.C. 
Rockwell-Wabash  to.   Lid.  69.  Milton  Stieet.  London.  E.C. 
Shannon.  Ltd..  Ropemaker  Sued  London,  E.C. 
Trading   and    Manufacturing   Co..    Ltd..   Temple  Bar    II 
Street.  London.  E  C. 

Oils,  &c. 

Blumann  and  Stern,  Lid  ,  Plougl    Bridge,  Deptford,  1  ondi  n.5.1  , 

Oil  Filters  and  Catinets. 

\ 1  Co.,  Lid,.  h.,el.>  I  aue,  A  ■! 01  i  1         1     mingl am. 

Packing. 

Beldam  Packing  &  Rubbei  Co.,  93.94,  Gracechurch  Sheel  I 

E.C 
Lancaster  &  Tonge.  Ltd..  Pendleton,  Manchester. 
Redfein  t  Co.  S..  Swan  Lane,  New  Brown  Street,  Manchestel 
Quakei  City  Rubber  Co.,  Coronation  House,  Lloyd  s  Avenue.  F  C. 
United  States  Metallic  Packing  Co.,  Lid.,  hradloid. 


Paper. 

Lepard  etSmilhs.  Ltd.,  29.  King  Stieet,  Covcnt  Gaiden,  London.  V  . 

Patent  Agent. 
Lorrain,  [.G..M.I.E.1      M.I.N         :      '■  "       '      :orfolk Streel 

Strand,' London,  W  c. 
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Pumping  Machinery 


FOR     WATERWORKS     AND     MINES. 


Official  m 


•Dimensions. 

Diameter  of 

Cylinders  :— 
20in  ,  36in.,54in. 

Rams,  3  Single     I 

Acting: 
EachSOln.  in  dia 


Stroke  of  Engine 

and  Pump  :— 

3  ft.  6  in. 

Pressure, 
1 50  lbs. 


Trial. 


£  inline 
IRcsults. 

Pump  Horse 

Power  : 
27455. 


Saturated  Steam 
per  Indicated 
Horse    Power 
per  hour :— 
12-4  lbs. 


Mechanical 

Efficiency  : 
92'8  per  cent.* 


Contract  Duty  to  raise  6.240  Gallons  <>f  sewage  per  minute  125  ieei  high. 
Triple  Expansion  Sewage  Pumping  Engine,  Melbourne  and  Metropolitan  Board  of  Works. 

Hathorn,  Davey  &  Co 


Codes  Used : 
ABC     4lh  Edition. 
Universal  Mining  Code 


LEEDS,  England. 


HATHORN.  LEEDS 
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Buyers'   Directory— {Continued). 

Photo  Copying  Frames. 

1   Haldiri  k  Co.,  8.  Albert  Square,   Manchester. 
B.  J.  Hall  *  Co.,  39.  Victoria  Street.  London.  S.W. 

Photographic  Apparatus. 
Marion  &  Co.,  Ltd.,  22  an  '■  w- 

Pinch  Bars. 

Samson  ft  Co.,  Garforth,  near  Leeds. 

Pipe  Wrenches  (Chain). 

Williams,  J.  H,  &  Co.,  Brooklyn.  New   -i   .rk    U.S   V 

Pistons. 

Lancaster  ft  Tonge.  Ltd..  Pendleton,  Manchester. 

Planished  Sheets. 

Zeitz  &  Co.,  21.  Lime  Street,  London,  F.  C. 

Pneumatic  Tools. 
Consolidated     Pneumatic     Tool    Co.,   Ltd.,     Paia-e     Chambers, 
o,  Bridge  Street,  Westminster,  s  W. 

Porcelain. 

Gustav  Richter,  Charlottenburg.  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Greenwood  &  Batley,  Albion  Works.  Leeds 

Nh£  Bement-Pond  Co  .  ,3-25,  Victona  Street,  London.  S.W. 

PChIrlehsGriffin  &  Co.,  Ltd    Exeter  Street,  Strand,  London,  W.C. 
c«~n   P   mdF    N..  125,  Strand,  W.C. 
New  Zealand  M.nes  Record,  Wellington.  New  Zea.and. 

Pulley  Blocks. 
Kramos  Ltd..  Locksbr.ok  Engineering  Works  Bath. 

Pumps  and  Pumping  Machinery. 
Drum  Engineering  Co..  33,  B™kr^c,1' Bradfo"1- 
^eV?cV^sUdL?dLrLoRnd?nTvan,[Bui,d,n«s,  London,  E.C. 

lijholS1^  *^:  ^^England. 

NftRtataT  Pumps.  Ltd..  ,3.  Northumberland   Avenue.  London 
W.C. 


Stamps  (Rubber1. 


...    H..:b..rn  Buildings    Broad  Street  C01 


Radial  Drilling  Machines. 


Asquith.  William,  Ltd.   Well  Road  Works   Halifax. 
Greenwood  &  Batlev,  Albion  Works.  Leeds. 

V^e^n^neSn^^|.    King  Cross,  near  H*f. 
Swift,  George,  Clarence  Ironworks.  Halifax. 

Rails. 

Wm    Firth,  Ltd    l.eed«. 

Railway  and  Tramway  Fastenings. 

K"        Jones  ^  Bayliss,  Ltd.,  Monmore  Green,  Wolverhampto 

Riveted  Work. 

p.  A  Keep,  |uxon  &  Co..  ^< 


ard  Works,  Ha 


Roller  Bearings. 

Hyatt  Roller  Bearing  Co.  47,  Victoria  Street,  London, 

Anderson  ft  Son,  Ltd.,  lagan  Fell  Works,  Belfast. 
Clayton.  Son  »  Co.,  Ltd.,  Hunslet,  Leeds. 
Head.  Wrightson  ft  Co..  Ltd.,  rhornabv-or,  1  ,  e. 
McTear&Co    Ltd..  Newtownards  Road,  B<  Fa  I 
Mcllowes&Co    Ltd., Sheffield. 

Ropeways  (Aerial). 
Bu'livantft  Co..  Ltd..  72.  Ma 
Pohlig.J,,  Ltd.,  Cologne,  Ge 

Scientific  Instruments. 
Cambridge  Scientific  Instrui 

Shearing  and  Punching  Machines. 

B,    ker,  R.,  &Co.,  53.  City  Road.  Londjn,  L.C. 

Slotting  Machines. 

Noble  &  Lund,  Ltd.,  Felling yne 

swift,  George,  Clarence  Iroan  01  ■  ■ .  11  uitax. 


KC. 


t  C.,  Ltd.    Ca 


ridKr, 


Spanners. 
Williams,  I   H,  &  ("0 


Brroklyn  New  York.  U.S.A. 


Stamps  iMetal). 

Edward  Pryor  &  Son,  68.  West  Street,  Sheffield. 

Steam  Traps. 

Lancaster  .v  1  >>nge,  Ltd.,  Pendleton,  Manchester. 

Steam  Wagons. 
Thornycroft  S  Co.,  Ltd  ,  I.  L.  Chiswick,  London,  W. 

!         nt  Steam  Wagon  Co  .  Peppei   Road.  Hunslet.  Leeds 

Steel  Structures. 
Ashmo  e.  Benson.  Pease  &  1  >n  fees 

I  :! 

Steel  Tools. 
Buckley.  Sanil-  St.  Paul's  Square.  Birmingham. 
Pratt  ft  Whitney  Co.,  33-25,  Victoria  Street,  Lond  n    -  o. 

Steel  (Tool  Steel). 
Buckley,  Saml.,  St.  Pauls  Squire,  Birmingham. 
Flockton,  Tompkin  ,v  Co.,  Ltd.  Newhall  steel  Works 

Stokers. 

Ed.  Bcnnisft  Co.,  Ltd.,  Bolton,  Lanes. 

Stone  Breakers- 
S.  Pegg  ft  Son,  Alexander  Stieet,  Leicester. 

Superheaters. 

A   Bolton  ft  Co.,  49,  Mean-gate.  Manchester. 

Testing  Machines. 
Denison.Saml.,  .\  Son,  Ltd.,  Hun-let  Moo  ,  neai  Leeds. 


Time  Recorders. 


Tubes. 


Turbines. 
Greenwood  ft  Batley,  Albion  Works,  Leeds. 
S.  Howes  Co.,  64,  Mark  Lane,  London.  E.C. 

Typewriters. 

Empire  Typewi  iter  Co. ,77,  Queen  Victoria  Street.  London.  E.C. 
Yost  Typewriter  Co..  50,  Holborn  Viaduct.  London.  EC. 

Valves. 

Holmes  &  Co..  W.  C.  Huddcr-held. 

Hopkinson.  J.  cc  Co..  Ltd.,  Britannia  Wi    ;,     H uddersfleld. 

Hunt     ft     Mitton,     Crown     Brass     Works,     Oozells     Street    Nort 

Birmingham 
Scotch  and  Irish  Oxygen  Co.,  Ltd    Rosehill  «   >i      Glasgow. 
Shaw,  Joseph,  Albert  Works,  Huddersfield 
Winn, Charles,  .V  Co.,  St.  Thomas  Worl  s,  Bii  n 

Ventilating  Appliances. 
Matthews  ft  Yates   I  id  ,  Swinton,  Manchestei 

Waler  Sof'.eners  and  Purifiers. 
Lassen  SHjorl        (Jueen  Victoria  Street,  London  KC. 

Wagons— Steam. 
Thnrnvcroft  &  Co,   |.  I..  Ltd..  Chiawlr.k.  London    »'. 
Yorkshire  Patent  Steal  1  Wag      C>.,  Pepper  1  Leeds 

Weighing  Apparatus. 
W.  ft  T.  Avery,  Ltd  ,  Soho  Foundry,  Birmingham.  England. 
Deni-on,  Saml.,  ft  Son,  l.td„Huuslet  Moor,  near  Leeds 


Wells  Light. 
A  C   WellsS  1  0 


Midland  Road,  St.  Pane 


Stampings. 
Thomas  Smith  S  Son-  ol  Saltley,  1  I 

11  ,  \  Co  ,  Bi 


Wire  Ropes 
Bullivanl  &i       I  Mark  Lane,  Li  111 

Wire  Working   Machinery. 
Ed,  Brand    |  ,S1  ikespeare  Street  Manchi    ti 

"  Woodite." 
"Woodite"  Comoany   Mltcham,  Sun 


M  \K\  tj    . 
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Miscellaneous 


uf 


ONE  OF  MANY  REPORTS  FROM  USERS  OF  THE 


U 


UNIVERSAL"  HACK  SAW  BLADES. 


To  Messrs.  FAIRBANKS,  Ltd.,  City  Road,  K.C. 

Dear  Sirs, 

For  upwards  of  six  years  we  have  used  the  Hack  Saw  Blades,  and  i  mnd  them 

fairly  satisfactory;    but   having  occasion   recently   to   try  your  "Universal"    Blades,  we 
found  them  far  superior  to  the      — ,  not  only  in  regard  to  their  cutting  pow 
life  is  quite  six  times  as  long.     We   most   certainly  shall   not  go  back   again  to  using  the 

and   whenever  occasion   arises,   we  shall    have    the   pleasure    t  i    recommen 
■•  Universal  "  Saw  Blades  to  our  engineering  friends. 

We  are.  dear  Sir-;, 

Yours  faithfully, 
Write  for  Catalogue  So.   194.  11.   WILLIAMS   &   CO. 


Glasgow    Office  . 
54-56.    Bothwell    Street 


THE   FAIRBANKS  COMPANY, 

78=80,    City    Road,    LONDON,    EX. 


55 


DRUM 

PUMP. 

OMNSONS         PATENTS. 


Write  tor  Catalogue  6} 

POSITIVE     ACTION 

NO     VALVES. 
HIGH     EFFICIENCY 

DRUM 
ENGINEERING  CO., 

33.  Brooh  St.. 

BRADFORI  . 


l       "CAMPBELL" 

*  CAS  ENGINES*  SUCTION  PLANTS,    J 
s             OIL  ENGINES  &  PUMPS.  < 

>  < 

.  SOLE  MAKERS—  M 

>  The  Campbell  Gas  Engine  Co.,  < 

**  Halifax,    England.       Limited. 

r  London  Office—  Glasgow  Office—        \ 

\     114    Tooley  Street.  S.E.  104.  Bath  Street.     J 

For  Highest  Efficiency,  use  Hyatt  FLEXIBLE  Rollers  on  Cranes, 
Trolleys,  Bogies,  Shafting,  Motor  Cars,  and  Motor  Lorries. 

Durability  K        Sent 

and  ™         on 

Bfflctencs     JT        \  \         \         \  \  TrW 

HYATT    ROLLER    BEARING    CO.,   47.   Victoria    Street,    London,   S.W. 
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Machine   Tools 


— ♦ 


The  Kalk  Machine  Works 

BREUER  SCHUMACHER 


&   Co.,   Ltd., 

KALK,  near  Cologi\e-oi\- 
Rhine 
(GERMANY). 

Department  I. 
MACHINE  TOOLS. 

Department  II. 

AUXILIARY  MACHINERY 
FOR  STEEL  WORKS,  &c 

Department  III. 

ROLLING  MILL  PLANTS. 

Department  IV. 

HYDRAULIC  MACHINERY. 


-4 
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Hydraulic  Machine  Tools 
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laironf       Machine  Tools 

, ^~4i . : 


Machine 
Tools. 


ELECTRIC 
TRAVELLING 
CRANES  and 
HOISTS. 


:.    11     Universal  Radial  Drill 


3  Ion  Electric  Hoist. 


37  in.  Boring  Mill. 


-J* 


SO  in.  Vertical    Drill. 


SI  in.  Boring  Mill. 


It)  11.   Planer.  Pneumatic  Clutche 


Complete  Equipment  for  Locomotive. 
Machine,  and  Repair  Shop. 

Niles-Bement- 
Pond  Company 

NEW  YORK,  U.S.A. 

23-25,  Victoria  Street,  London,  S.W. 

'I'M. 1  GRAMS  ;— 
"NILESCO,  NEW  YORK."  •'  NILIACUS,  LONDON. 
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[j[UpMI  ^(  WBp^TJf       Machine   Tools 


Albion   Works,    Sheffield 

Telegrams  -  -  ••FORWARD.     SHF.FFIFLD.' 


SEND    FOR    CATALOGUES 

(New  Issue)    Post   Free. 


JS^Okt 


8  ft.  by   3  ft.  by  3  ft. 
IMPROVED  PLANING  MACHINE 


HIGH-CLASS    NEW     MACHINE    TOOLS 


IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


WE  MAKE 


»»»*».*  •  ****£• 


HIGH-SPEED 
LATHES 

A  Speciality. 

••ACCURATE.' 

"DURABLE." 

"POWERFUL." 

8jln..  101n.,  and  12  in. 
Centres. 

REASONABLE  IN  PRICE. 
UNEQUALLED  IN  POWER. 


Sent1  us  voui  » 

inquiries,     £ 


NOBLE  <3  LUND,  Limited, 

FELLING-ON-TYNE.    ; 

I 
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WllIM-W    Machine  Tools,  ^c. 


CUNLIFFE  &  GROOM,  Ltd. 

42-inch 

Turning  &  Boring  Mill 


1  diameter 

4:  in 

Diameter  of  Circular  Table    ... 

40  .. 

Admits  in  height  undi     Cri 

.|o   ., 

rraverse  oi  Turret  Slide,  horizontally 

22    .. 

vertically  ... 

:o  .. 

1  ighl  1    angi  -  .ni  hi  .],  vertically  and  liorizi  1 

Gear  Power  (maximum) 

1  1 

5-speed  Cone     ...          ..         ...                   20  in.  to 

10  in.  dia 

Width  of  Belt     ... 

;4  in 

Slide  Swivels  to... 

to" 

Capstan  Block  for  five  ti  <ols 

Si/L-  oi  IioIl-s  in  Tun  1 1 

J  i  111 

:  Countershaft 

•1 .  ;          nate  Weight    ...         

Is  also  made  with  two  In  ad    1    .  1 

. 

MANCHESTER. 


VULKAIMUS 

Spring  Power  Hammer. 


»» 


The  most  practical,  easily  managed,   adaptable,   and 

durable  spring  power  hammer  in  existence. 
The  "  Vulcanus  "  forges  fast  and  well. 
It  can  be  used  both  for  heauy  and  small  forgings- 
It  is  very  suitable  for  welding. 
It  is  easy  to  erect  and  easy  to  manage. 
Takes  up  but  little  room. 

Great  strihing-pewer  in  connection  with  little  motive 
power. 

HUNDREDS    IN    USE. 


Aktiebolaget  B.  A.  HJORTH  &  Co.,  sto™lm, 


M  uich     6,  190"). 
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MODERN    PLANING 

Modern  requirements  can  only  be  met  by  a  tool  with 
Variable  Speeds  on  the  Cut  and  Constant  Hisrh  Speed  on 
the  Return.  These  necessary  features  are  most  satis- 
factorily realised  in  the 

Bateman    Patent   High=Speed    Planer 

as  an  inspection  of  the  following-  Speed  Table  will  show. 


,     ,  Time  of  10 
Ungthof       clesof 
stroke.       cJ[|t  .lnd 
return 

Feet 

travelled. 

Str  .ke 
X  2  X    |n 

Average 

Speed. 
Feet   pel- 

Maximum 
Speeds. 

Feet  pe- 

Mean 

Feet  pet- 

..!.          1.1            ft. 

24  X  24   X     6 
36  X  36   *   20 

.  d 
•42  x  42  x   12 

42  X  42   X   20 

ft.     ...         m. 

20    y    10 

21)      3         6 
20      3         -i 

11       0         2 
•22      6         ft 
13      0         4 

s 
12 

14 

48 

36 

VI 

s 

105 

4n5 

4,1; 

220 

450 
260 

Ill 
41) 
&5 

85 

S4 
6S 
S3 

so       225 
24       163 
IJ       163 
61       163 

45       145 

42*     140 

cut  retn, 
78      210 

23  150 
11'  150 
li.lj      15.. 

57  11.5 
44»      141 

1/     127 

'  As  illustrated. 
a  !:ine  is  doing  100  percent,  more  work  than  its  pre.l 

.  iur  planers  and  compare  with  the  above  speeds. 
Then  calculate  what  you  lose  yearly  by  using  old-fashioned 
tools,  and  write  to  us  for  our  Catalogue. 


42  m  X  i2in.x  12  ft  PATENT  HIGH  SPE ED  PLANER  will 
Speed  Motor  for  the  Cut,  and  Const. in:  p. -.J  Mi.:,,.-  r.m  ■ 
speed  of  165  Ft.  per  minute. 


.4  d  dress— 

H..  BATEMANS  MACHINE  TOOL  CO.,  LTD.,  Balm  Road,   LEEDS.  ENG. 


POWERFUL,       DURABLE,       ACCURATE. 

These  are  essential    qualifications  in    machines   of   the   type   illustrated. 

Our   make  complies  with  these  requirements,  and    in  addition  embodies 

all  the  most  advanced  time  and  labour  saving  features. 

COMBINED  HORIZONTAL 
DRILLING,  BORING. 
FACING.   AND   MILLING 
MACHINES     .       .       . 

Large  range  of  speeds  and  feeds. 
Tables  self-acting  in  all  traverses. 
Strong  and  rigid  for  high  speeds. 
Cover    a   very   large    range,    and 
various  classes  of  work. 

Send  for  descriptive  BooKlet,  BI. 


CONTRACTORS 
to  the 

ADMIRALTY. 
WAR  OFFICE, 
Etc. 


WILLIAM  ASQUITH, 


LTD. 


SPECIALISTS  I 
H  GH  SPEED 
ORILLING  and 

BORING 
MACHINES. 


Well    Road  Works.   HALIFAX.  England. 
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Machine   Tools 


Inaccuracy  of  lathe  '  work  is  rectified  by  the  Grinding  Machine. 
and  inaccuracy  of  planed  work  is  rectified  by  HAND  LABOUR, 
but    accuracy    and  'speed    are    secured    by    using 

REDMAN  PLANERS 


with  their  instantaneous 
change  FOUR  CUTTING 
SPEED  COUNTER- 
SHAFTS. 


Ask     specially 
for  Planing 
Machine 
Catalogue. 


C.   REDMAN    Sc    SONS,    Dunkirk,    Halifax,     ENGLAND. 


Special 
Machinery 

FOR   MAKING 

Bolts,     Nuts,     Rivets, 
Insulator     Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails. 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE     FOR 
IRON    SCREW    THREAD. 


M-\KCH    16,   1906 


PAGE'S     WEEKLY. 


Machine  Tools 


**"  BRETT'S  PATENT 
LIFTER  C°  Ltd., 


Coventry,   England. 


0         0         0 


id  Manufacturers  o/ 


BRETTS 
PATENT 
LIFTERS, 

ETC. 

Pioneers    of  the   Modern 
System  of  Drop  Forging. 


Telegraphic  Address  : 
"  LIFTER.  COVENTRY.' 
Telephone  .Vo.  .•  384. 


Dean,  Smith,  &  Grace, 


Lathe     Manufacturers, 


(\       Established 
I86S. 

ft 
V 


KEIGHLEY. 


WRITE      FOR      CATALOGUE. 


See    Our  Advertisement   next    WeeK. 


High-Class  Lathes 
Radial  Drills. 


Write  lor  our  Lists. 

D.  MITCHELL  &  CO., 

Ltd.. 

Parsonage  Works,  KEICHUY. 

(In  War  Ullice  and  India  Office  Lists 


STEAM     HAMMERS 

FOR   SMITHS'   SHOPS   AND   FORGES. 

Patent  Bevelling  Machines  for  Ships'  Frames. 

DAVIS    &    PRIMROSE, 

xcith  jronworfts,  Edinburgh. 
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Miscellaneous 


slralio 

Hydraulic  Flanging 
Press    Progressive 
Type,  for  Flanging 
Boiler  Plates,  etc. 


RICE&CO.(Leeds)- 

LIMITED, 

LEEDS, 

ENGLAND. 


HYDRAULIC 

Riveters,      Lifts, 

Presses, 

Cranes, 

Punches, 

Shears, 

Hoists, 


Pumps, 
Accumulators, 
Intensifies, 
Valves, 
k„  &c. 


A  li  L  Code,  41I1  Editioi 
1     .      ,,,i,  c  Add 

Telephone  No. :   2362. 


G.  F.  SMITH, 

Ltd., 

South   Parade, 

HALIFAX. 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 

1  H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


/. 


Gve.  DETOMBAY,  Met.  DELANGE  &  Cie. 

Engineering  Works,  HOBOKEN,  near  ANTWERP. 

Specialities:  APPLIANCES  FOR  PUBLIC  WORKS:— 
Dredgers.  —  Elevators.  —  Excavators. — Tugs. —  Centrifugal 
Pumps.— Sand  Pumps.  —Ballast  Barges. — Lighters.— Yachts. — 
Hand,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks.-  Hand  and  Steam  Winches. — Steam  Engines. — 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Rolling  Mills. — Gasholders. — Steam  Hammers. — Shearing  and 
Plate-edge  Planing  Machinery,  <S:c. 


March   16,  iooo. 
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IB©  WlIKiLTlf  Machine  Tools,  &c. 


WARD'S  No.  2 

Vertical 
Miller 


■. 


24m.  x  9,n.  x15in. 


Contractors    tc 

British    and 

Foreign 

Governments. 


H,    W.     WARD     &    CO., 
86,   Lionel   Street.   BIRMINGHAM. 


Luke  ^-Spencer 


Limited 

ANCHESTER 


BRITISH  MANUFACTURERS 


OF- 


IJp.toDATE 

GRINDING 
MA6HINERT 


WRITE  FOR  CATALOGUE. 


nrroved    U  in.  Lathe,    with    powerfu' 


HIGH-CLASS 
MACHINE  TOOLS 

for  all  Purposes. 


Estimates  given   for 
complete 

SHELL-MAKING 
PLANT. 


and  Prices,     a       a 


Yorkshire  Machine  Tool  and  Engineering  Works, 

Liv<>rs^dgQ,   n<>ar    LEEDS. 


Ttlearams  :   "ALMA,    LIVERSEDUE.' 


telephone:  36  Heckmondwlke 
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Electric    Hoisting   and    Hauling   Gears. 


Telephone:    No.  208  Aston. 
Telegrams :  "  Hauling,  Birmingham." 


UR    SPECIALITIES    AKi 

Haulage  and  Hoisting  for  all  purposes;   also  Pumping. 


M.  B.  WILD  &  CO.,  ARGJELCEHESLTLRSEET  BIRMINGHAM 


Match  &  Match  Box 

MACHINERY. 


Sile  Speciality  since  establishment  in  1B55  of 


Cable  ,1.1.1:,- 
"Phosphoros,  Berlin 


A.    ROLLER,  Engineer, 


BERLIN    N.20.    GERMANY. 

Catalogues    and    Estimates    for   Complete    Plants    Free    on    Application. 
REFERENCES     TO     MATCH     MANUFACTURERS     ALL     OVER     THE     WORLD. 


Aktiengesellschaft 


Telephone  and  Telegraph  Works 
BERLINS 

INSTRUMENTS  OF  BEST  AND  APPROVED  CONSTRUCTION. 
I  Hum.  dialogues  supplied  to  tint  TRADE  only 


Telephone   Apparatus 

For   Domestic  Use,  Town   Lines,  and  Long 
Distances,  with  Battery  and  Magneto  Call.  ' 

Central   and   Multiple 

.   .   Switchboards. 
Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 

ALL  A.  1  ESSORIES    \N'I     other    Mati  ri  11 


March 
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DENISON'S  SPRING  TESTING  MACHINE 


Specially  adapted  for  the 
use  of  Railway  Carriage 
Builders,  Wagon  Builder.*. 
.Motor  Car  Builder.*. Spring 
Makers,  and  Railway 
Companies. 


Sanil.  Denison  &  Son,  Ltd., 


ta*""S  LEEDS. 


'"White    Ant     Metal 


Phosphor 
Bronze 
Co.,  Ltd. 


Is    the    Cheapest    and   Most    Reliable  of 
White    Anti-Friction   Alloys. 


Incorporated  1874. 


I 


SOUTHWARK,  1 
LONDON,  S.E.  I 


PLASTIC  METAL. 

("Cog  Wheel  "Bra 

"PHOSPHOR      WHITE 
LINING  METAL. 

(Equal  t"  V  ■  -'•) 

"WHITE   ANT 

BRONZE. 

(Su| 


BABBITTS  METAL. 


Mid  at   KIR.MIMiHAM. 


See   Next    Month's   Advert, 
for  Phosphor   Bronze 
■  Alloys. 
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Tubes 


MANUFACTURERS     OF 

Weldless  Steel 


Iron 
Tubes, 


Steam  Pipes,  Hydraulic 
Tubes,  Boiler  Tubes, 
High  Pressure    .    . 
Steam  Mains, 


HOLLOW  FORGINGS. 
COLLARS.  FERRULES 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Elc.   Etc.. 
Quoted  for  on  . 
receipt  of  .  .  . 
particulars. 


Tubes 

.  .  FOR  .  . 

Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited 

BIRMINGHAM. 

Nat.  Telephone  No    :  2562.     Telegrams  :  "Cylinders,  Birmingham. '" 


[6,  !-x>a 
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CLAYTON  SON  &  Go., 

LTD. 

HUNSLET,    LEEDS, 


MAKERS    OF    THE 


LARGEST  STEEL  TANK 


AND     THE 


LARGEST  GASHOLDER 
IN  THE  WORLD. 

ROOFING, 

CONSTRUCTURAL 

STEEL     WORK, 
PETROLEUM     TANKS. 


no : — 
"  Gas.  Leeds." 


Lotidcr.  Ojji.! : — 
60.  Queen  Victoria  Street.       ' 


Steelwork.  &c. 


■t 


AshmoreBensohPeasi 

T;.t».«s-  o.  -  Tees 


ROC  STEEL  CASTINGS. 


SPECIALLY   ADAPTED 
FOR    THE 

Teitile. 

Spinning,  and 

Printing  Machinery. 

Motor  Car.   Lorry. 

and   Small   Machine 

Tool  Trades. 


FULL  PARTICULARS 
UPON  REQUEST. 


Group  of  Roc  Steel  Castings     Partly    Machined. 


CHIEF 

CHARACTERISTICS  :  - 
Hish  Tensile  Strength. 
Extreme    Ease  of 

Machining. 
E  i cepti on al  Toughness. 
Freedom  from 

Blow  holes. 
Good   Hardening 

Qualities 


The  ROC  STEEL  CASTINGS  CO.,  Ltd.. 


Foundry  — 
DRA1  IDS.    HIDDI  I   SEX. 


Temple    liar    House 

FLEET    STREET,     LONDON,    EX. 
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Miscellaneous 


MORTAR     MILLS. 


STRONG, 
DURABLE, 
EASY    RUNNING. 


Designed  to  stand 

Rough   Wear  and  Tear. 


5B5* 


Requires  less   Power  to  drive  than 
any  .Mill  on  the  Market. 

Xote  the  Guards  round  Pan  and 
Gearing. 


HORSFALL  DESTRUCTOR  CO.,  LTD.,  Armley,  LEEDS. 


Telegrams:       DESTRUCTOR." 


Codes:    A.B  C.     5th     Edition)    and    LIEBERS    STANDARD. 


MASCHINENFABRIK  SACK,  G.m.b.H., 

RATH,    near    DUSSELDORF,    GERMANY. 


Rolling  Mills  of  all  descrip- 
tions for  Rolling  Steel.  Iron, 
: ,  Brass,  Zinc.  etc. ;  Cog- 
ging Mills  ;  Rail,  Bar  and  Plate 
Mills  :  Universal  Mills  ;  Tube, 
Tyre,  Disc-wheel  and  Wire 
Mills;  also  Cold-rolling  Plant. 

Straightening  and  Bending 
Machines  for  Plates,  Angles, 
Kail-:  and  other  Sections. 
Shearing  and  Punching 
Machines  of  all   descriptions 

ial  Machines 

Yards. 

All  Machinery  and 

Apparatus    used   in 

lills  j  Live 

Roller  Racks,Lifting 

rabies,   Straighten- 

.  ■.-..Hoi Beds, 

5,  Hot-Saws  and  Stops, 
Charging  Devices,  Ingot-Manipu- 
,  etc. 
Forging  and  Flanging  Presses,  Shearing  Ma 
etc.,  worked  by  Steam  Intensifies  or  by  direct  pt 
Hydraulic  Pumps  and  Valve 


THE  ERECTING  SHOP  OF  THE  MASCHINENFABRIK  SACK  CAN   DEAL 
WITH    PIECES  WEIGHING   UP  TO  60  TONS. 
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Aerial  Ropeways 


GERMANY 


ADOLF  BLEICHERT  &  C° 

P 


OLDEST  AND   LARGEST 
■<s?^y   FACTOR 
THE  CONSTRU 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 

30  Years' 
Experience. 

Gold  Medals. 
Highest  Awards 


Wire=Ropeway  ex 


Best  aud  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  . 
withiu    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class  .  . 
references  from 
first-rate  houses. 


ecuted  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg.). 

Special   Department  lor  the  Construction  of 

Hoisting  &  Conveying  Machines,  Cranes. 
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|(|I^ffi^llMKr)f      Transporters,  &c. 

Temperley  Transporters. 


Telegraphic  Address  : 

•TRANSUMO,   LONDON.' 


Telephone  No    : 

365  LONDON   WALL. 


For  Rapid  and 
Economical 
Handling  of 
General 

Cargo, 

Coal,  Ore,  &c. 


TEMPERLEY 

TRANSPORTER 

COMPANY, 


Temperley  Patent  Fixed  Transporter   and  Travelling  Tower  Transporter  working       72,     BishopSgate    Street 
in  conjunction  at    West    Middlesex  Water  WorKs,  unloading  coal    and   distributing 
over  storage  ground.     Load,  35  cwt. 


Within,  London,  E.C. 


If  you  have   a   friend    abroad, 


send  us  his  name  and  address,  together   with  your  own — a  postcard  will  do— 
and  we  will  send  him  free  a  copy  of  the  next   issue  of  PAGE'S   WEEKLY. 


It  would  please  him  still  more 


if  you  subscribed  at  once  for  a  copy  to  be  sent  to  him  each  week  for  a  half-year 
1 13s.  1,  or  a  whole  year  (25s.,  postage  included).  We  would  advise  him  of  your 
subscription,  and  post  the  copies  regularly  in  time  for  the  Friday  and  Saturday 
foreign  mails. 
Address:  The  PUBLISHER  .Foreign  Circulation),  PAGE'S  WEEKLY,  Clun  House, 
Surrey  Street,  Strand,  London,  W.C. 


ARTHUR   CORT  &    CO. 

CAMBERWELL.    LONDON,   England. 

MANLPACTl kKks     01 

Vulcanised   Fibre.  Balata  &  Cotton  Belting. 

Gutta  Percha.  Chatterton   Compound. 

Telegrams:     "CORT.    CAMBERWELL.     LONDON." 
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Time  Recorders 


Indispensable    to    Employers    of    Labour. 


THE    "DEY"    TIME    REGISTER. 


HOWARD     BROS.,    Proprietors    and    Manufacturers, 

lOOb,     Queen     Victoria     Street,     LONDON,     E.C. 

Head    Office      40,     Paradise     Street,     LIVERPOOL. 


M  u;ni   in.   hi"". 
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Business  Systems 


Business  Failures 

are  often  occasioned  by  the  fact  that  the  man  at  the  head  of  affairs 
has  not  the  means  of  knowing  exactly  the  cost  of  his  product, 
or  he  may  not   know  exactly   how   much   it   costs   to   sell  his  goods. 

It  frequently  happens  that  a  few  profitable  departments  are 
supporting  one  or  more  unprofitable  ones.  A  knowledge  ot  the 
conditions  obtaining  in  each  department  and  a  comparison  of  results 
would  disclose  the  parasites,  and  permit  of  Such  reforms  as  would 
improve  the  conditions  or  allow  for  the  elimination  of  that  depart- 
ment from  the  organisation. 

ROCKWELL-WABASH  BUSINESS  SYSTEMS  will  tell 
you  the  cost  of  your  product,  just  what  it  costs  to  sell  your 
goods,  what  it  costs  to  maintain  each  department,  how  much  each 
department  contributes  to  the  support  of  itself  and  the  general 
organisation,  and  if  you  will  fill  in  the  Coupon  below  showing  which 
subjects  you  are  interested  in,  and  forward  same  to  us,  we  shall  be 
pleased  to  give  you  the  benefit  of  our  services. 


Messrs.     ROCKWELL=WABASH     CO.,    LTD., 

69.  Milton  Street,   London,   EC;    164.    Buchanan   Street,    Glasgow:    50.   Deansgate   Arcade.    Manchester. 
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MACHINE     TOOLS 


Engineers, 

Shipbuilders, 

Boiler 

Mahers, 

Etc.,  etc. 


ghtening  Mac 


BERTRAMS,    LTD 

St.  Katherine's  Works,  Sciennes, 

EDINBURGH. 


Miscellaneous 


W.  &  O.  GlLMOUR, 

Machine   Belt  Manufacturers. 

St.  John's   Hill, 
EDINBURGH. 

Tt:e£ra::is :  '  BELTIX     Km  Telephone  No. :  575  Central 


Belting 


MADE  KKOM 


PURE   OAK  TAJ^ED 
LEATHER. 

Quality  is  Our  First 
Consideration. 

For  over  Eighty  Years 
we  have  been  makers  01 
I  Ei  ltin£,  but  owing 
resent  demands  of 
ti  ade  we  have  just  laid  down 
extensive  plant,  and  are  now 
in  a  position  to  supply  Oak 
Tanned   Leather  Belting  at 

consistent     with 


0mo 


Dynamos  m  ^otors^t 


Reliable. 


m& 


»  STr5'®-^^fi'®im  iKtP@@oi>  .^  ^iTEHHag  © 


HIGH-CLASS  LUBRICANTS 


FOR  MACHINERY 

OF  EVERr 

DESCRIPTION. 


O     P     I' 

y  .     o 


&  $  $ 


*  /y 


*  .'1 


V  «9 

C  v  * 
i^  V  ^ 


SLUMANN    &   STERN,    Ltd.,  Plough   Bridga,  Deptford,  LONDON,  S.E. 

—     Home,    and    Foreign  Railways.  6c. 


ctors    to     H.M.  Goveror 
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Index  to  Advertisers. 


Advertisements  not  appearing  this  week  will  be  found  by  reference   to  the    preceding    or    following    issues,  with 
the  exception  of  those  appearing  monthly. 


•Addy,  George,  &  Co 

•Ahlers,  Ad 

•Allen,  Edgar,  &  Co.,  Ltd 

Allgemeine  Elektricitats-Gesellschaft 
Anderson,  &  Son,  Ltd.,  D. 

'Angus,  George  &  Co.,  Ltd 

Ashmore,  Benson,  Pease  &  Co.,  Ltd. 
'Askham  Bros.  &  Wilson,  Ltd.... 

|  i,  William,  Ltd 

Atlantic  Press,  Ltd 

Avciv,  W.  &T.,  Ltd 

Kabcock  and  Wilcox,  Ltd. 

Baldwin  Locomotive  Works 

Barclay,  A..  Sons  &  Co.,  Ltd.,  Outside 

Bateman's  Machine  Tool  Co 

'Bayliss,  Jones  and  Bayliss,  Ltd. 

Baynes,  Charles Inside 

Beanland,  Perkin  &  Co.  

Becker,  R.,  &  Co 

•Beldam  Packing  and  Rubber  Co. 

*Benn,  Sykes 

Bennis,  Ed.,  &  Co.,  Ltd.... 

Bertrams,  Ltd 

*Binney  &  Son 

Bleichart,  A.,  &  Co 

Blumann  &  Stern,  Ltd.    ... 

•Bolton,  A.,  &  Co. 

•Booth,  Joseph  &  Brothers,  Ltd 


45 
Cover 


Front  Cover 


Brand,  Ed 

Brett's  Patent  Lifter  C 
Breuer,  Schumacher  &  Co 

•Bridge,  David.  &  Co 

British  Advertiser  Service  Bureau 

•British  Westinghouse  Electric  &  Mfg.  Co  , 

Broadbent,  T.  W.  

*Brown,  Andrew,  and  Co. 

Brown    &   May,  Ltd Inside 

Buckley,  Samuel 

"Bullivant  &  Co.,  Ltd 

Calender's  Cable  &  Construction  Co.,  Ltd.  . 
Cambridge  Scientific  Instrument  Co.,  Ltd. 

Campbell  Gas  Engine  Co.,  Ltd. 

CapellFanCo. 
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R.  HENRY  WARD,  M.Inst.C.E.,  who  has 
been  elected  vice-chairman  of  the  London 
County  Council,  is  also  a  prominent  civil  engineer. 
Born  in  London  fifty-six  years  ago,  he  was 
educated  at  a  private  school  and  afterwards  at 
King's  College.  He  went  through  a  course  of 
training,  spent  several  years  in  various  parts  of 
England  and  Scotland  in  executing  public  works, 
and  for  over  twenty-five  years  has  practised  in 
the  city.  For  fourteen  years  he  has  worked  on  the 
London  County  Council,  and  as  an  engineer  he  is 
able  to  approach  the  difficult  problems  of  London's 
health  and  growth  from  the  practical  as  well  as  the 
administrative  side. 


On  the  L.C.C.  he  held  the  important  posts  of 
Chairman  of  the  Works  Committee  in  1894-5-1); 
Chairman  of  the  Bridges  Committee  in  1893-1898- 
Chairman  of  the  Main  Drainage  Committee 
and  Chairman  of  the  Technical  Educa- 
tion Board  1902-3.  In  1903  he  was  selected  by  the 
Council  to  be  one  of  their  representatives  on  the 
Metropolitan  Water  Board.  For  some  years  Mr. 
Ward  was  the  only  civil  engineer  on  the  Council,  and 
his  technical  knowledge  has  been  of  special  use  on 
the  Bridges  Committee. 


Tunnel,  and  the  rebuilding  of  Vauxhall   Bridge.     On 

the  Main  Drainage  Committee  Mr.  Ward  has  served 
for  fourteen  years.  As  Chairman  of  the  Committee  he 
passed  through  the  ( louni  il  ii 

for  examining  and  nearly  doubling  the  main  drainage 
system  ol  the  metropolis.  This  work  is  now  being 
rapidl)  carried  out.  Mr.  Ward  was  a  member  of  the 
L.C.C.  Water  Committee  for  man)  years,  and  formed 
one  of  the  deputation  which  visited  Wales  to  obtain 
information  as  to  the  proposed  Welsh  water  supply. 


The  principal  works  executed  during  his  period  ,,i 
membership  have  been  the    construction  of  the   B 
wall  Tunnel,  the  commencement  of  the  Rotherhithe 
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By  the  opening  of  the  Baker  Street  and  Waterloo 
Railway  (someone  has  suggested  the  horrible  name 
"Baker-loob"  for  it),  the  North  of  London  will  have 
an  opportunity  of  shaking  hands  with  the  South  in  a 
manner  that  has  hitherto  been  impossible.  Sir 
( ieorge  Gibb  tells  us  thai  it  will  be  one  of  the  greatesl 
factors  in  solving  the  traffic  question,  but  judging 
from  past  experience  we  may  also  anticipate  the  crea- 
tion of  new  traffic  and  a  marked  recrudescence  oi 
"strap-hanging."  When,  however,  the  Charing 
Cross,  Euston,  and  Hampstead  Railway  and  the 
Great  Northern,  Piccadilly,  and  Brampton  Railway 
are  completed,  a  very  differenl  1  omplexion  will  cer- 
tainly have  been  put  upon  the  traffic  problem.  Pad- 
dington  has  not  yet  been  brought  within  the  charmed 
circle,  but  that  much  to  be  wished  consummation  will 
be  achieved  next  year.  In  the  meantime,  it  is  worth 
noting  that  during  the  greater  part  of  the 
day  trains  will  run  on  the  new  tube  every  three 
minutes.  On  week  days  the  service  will  begin  at 
half-past  five  in  the  morning  and  end  at  half-past 
twelve  at  night;  on  Sundays  trains  will  start  at  half- 
past  seven  in  the  morning  and  will  run  until  midnight. 


Sir  foseph  Lawrence,  in  a  further  letter  to  the 
Times  on  the  question  of  "Science  and  the  Indus- 
tries," says  he  has  received  official  confirmation 
from  the  Chancellor  of  the  Exchequer,  informing 
him  that  in  the  Civil  Service  Estimates,  which  will  be 
shortly  circulated,  it  is  proposed  to  ask  Parliament 
to  vote  ^,10,000,  as  a  grant  for  buildings  and  appa- 
latus  at  the  National  Physical  Lab  -r.itory  in  the 
financial  year  1906-7.  He  expresses  the  hope  that 
Oi,-  Government,  having  once  taken  in  hand  the  work 
ol  rescue,  will  not  rest  content  till  the  "starved" 
institution  at  Teddington  is  equipped  with  apparatus 
and  stall',  and  rendered  equal  in  point  of  efficiency  to 
similar  State  institutions  in  German)  and  America. 

\  correspondent  who  dissents  I  null  Sir  Joseph 
Lawrence  as  to  the  functions  of  institutions  like  tin 
National  Physical  Laboratory,  says  :  "It  is  certainly 
not  to  them  that  British  manufacturers  will  have  to 
look  lor  scientifically  trained  men.  They  have  their 
use,  but  it  is  an  entirely  subordinate  one;  the)  will 
only  be  able  to  intervene  in  quite  special  eases.  There 


are  lew  English  works  in  which  more  or  less  loss  is 
net  incuned  through  lack  ol  control  ol  the  quality 
ol  the  materials  used,  through  waste  of  fuel  and 
through  unintelligent  supervision  ol  operations.       It 

these  were  avoided  by  the  employment  of  a  scicntili- 
Cally  trained  staff  there  would  be  less  complaint  of 
dividends.  The  persistent  waste  ol  pennies  is  the 
-real   fault   in  our  works  and  the  cue  which  is  large!) 

,i\ ,  lided  in  ( lerman  factories." 

Sir     |oseph    also    calls    attention    to    the    resolution 

unanimously  passed  last  week  b)  the  Associated 
Chambers  of  Commerce,  calling  lor  the  compulsory 
working  in  (beat  Britain  of  British  patents  owned  b) 
foreigners.      A  strong  deputation  is  to  be  organised 

to  wait  Upon  the  President  ol  the  Board  of  Trade. 
asking  the  Government  to  introduce  a  Hill  with  this 
object.  The  grounds  upon  which  the  removal  of  this 
grievance  is  asked  is  that  the  possession  of  the  grant 
oi   .1   monopoly  by   foreigners   should   not   be  exercised 

to  the  injury  of  our  own  workpeople  or  manufacturers, 

and  without  the  State  deriving  some  share  of  the 
benefits.  It  is  pointed  out  that  tic  absence  from  our 
present  patent  laws  of  the  "compulsory  working" 
condition  is  a  violation  of  the  historic  principles  ,  n 
which  patent  grants  were  alone  retained  when  other 
monopolies  were  abolished. 


The  Shipping    Federation   have  1 

note   from  the   Lords  Commissi   met  S 
concerning    the    co-operation 
the   forthcoming  summer 


ived   a    formal 

the  Admiralty 

I    merchant    vessels    in 

naval  manoeuvres.      In  a 


covering  letter  it  is  pointed  oul  that  the  scheme  is 
specially  designed  to  include  the  slow-going  "  tramp  " 
Steamers  with  a  sea  speed  of  under  10  knots  an  hour. 
The  Admiralty  wish  to  obtain  from  individual  ship- 
owners a  statement  ol  their  willingness  to  allow  their 
wssels  to  take  part,  so  that,  so  far  from  being  a 
compulsory  scheme,  as  at  first  mooted,  the  matter  is 
I,,  h,-   kit   entirely  in   the  hands  ol    individual   owners, 

who  may  or  may  not,  at  their  owe  discretion,  igree 
10  the  proposal,      for  the  manoeuvres,  which  are  to 

lake  place  between  June  J  ;i  (1  and  July  2nd,  in  the 
area  between  England  and  Gibraltar,  it  is  proposed 
to  include  steamers  outward  bound  via  the  Mediter- 
ranean and  South  Atlantic,  and  steamers  homeward 
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bound  via  the  Mediterranean.  Co-operating  vessels 
will  be  required  to  conform  to  the  certain  specified 
conditions.  Among  other  regulations  it  is  provided 
thai  should  an  enemy's  man-of-war  approach  a  vessel, 
guns  and  hoist  a  signal  to  stop,  the  vessel 
will  be  considered  captured,  and  will  stop  and  allow 
hersell  to  be  boarded.  After  capture  a  vessel  will 
communicate  no  information  to  either  side. 


1  )ii«    feature  which  stands  out    from  this  drea 
catastrophe  in  bold  relief  is  tin    splendid  work  done 
n\   tin    German  life-saving  corps,  equipped  with  the 
hist  modern  apparatus.      This  is  a  point  which  mighl 
t  eceii  1    moi  1    cat  ei  nl  attentii  1  untry. 


IM 


anying  table,  compiled  by  the  lati    Si 
C.   I.i    Neve  Foster,  illustrates  in  a  striking  mannei 

.,.  ,  ,      ,    .      s.       .  .,      r.      ._:«--_,■,  ,Lri„„     the  gradual  diminution  in  the  death  rate  from  mining 

I  he  awful  catastrophe  at  the    Louineres  pit  shows 


us  once  more  that  "  safety  "  in  mining  is  merely  a  rela- 
tive  term.  Firedamp  was  unknown,  and  naked  lights 
were  1  ommonly  in  use.  yet  in  a  single  explosion  more 
than  a  thousand  men  have  been  destroyed.  It  is 
premature  to  hazard  any  theory  as  to  the  causi  1 
the  explosion  pending  the  official  inquiry,  but  it 
appears  to  be  generally  admitted  that  a  fire  had  beer) 
raging  in  one  of  the  pits,  and  it  seems  not  improbable 
that  coal  dust,  that  insidious  enemy  of  the  miner, 
will  be  found  to  present  the  main  factor  in  the  Cour- 
rieres  disaster.  Mr.  T.  H.  Cockin,  in  a  recent  work 
on  practical  coal  mining,  says  :  "The  fact  that  coal 
dust  alone  could  give  rise  to  an  explosion  was 
il  1>\  manv  until  recently,  although  it  was  uni- 
versallv  acknowledged  that  if,  in  addition  to  the  dust, 


accidents  in  this  country  for  a  period  of  52  years. 

Unfortunately,  our  mining  statistics  have  ■>  ten- 
dency to  show  that  colliery  explosions,  though  fewer 
in  number,  are  more  disastrous  in  extent,  the  greater 
death-rate  per  explosion  being  attributable  to  the  fact 
thai  minis  air  larger,  deeper,  and  drier  than 
1  rly. 


The  thick  coal  oi  South  Staffordshire  is  very  sub- 
jecf  to  spontaneous  combustion  and  gob  tires,  and  in 
some  othei  districts  tin-  prevention  oi  these  . 
units  is  a  constant  source  of  worry  to  the  mining 
engineer,  while  in  others,  as,  lor  instance,  the  Rad- 
stock  district,  practically  no  coal  is  lost  or  destroyed 
i\  fires.  I'i  .i  Somerset  pit  visited  bv  the  writei 
nail  percentage  of  hre  damp  were  present,  a  years  ago,  naked  lights  were  in  common  use,  and  we 
disastrous  explosion  might  be  occasioned.  That  coal  believe  that  in  various  districts  they  ate  still  employed. 
dust  and  air  can  cause  all  the  effects  of  a  violent  It  will  doubtless  be  asked  whether,  in  view  of  recent 
explosion  without  the  presence  oi  gr;is  is  proved  by  experience,  naked  lights  should  be  permitted  in  coal 
the  following  : —  mines  under  any  circumstam  es  whatevi 

.    A  violet  explosion   can   readily  be 

caused    by  the    experimental    tiring    of 

1st  and  air. 

2.    Kxplosions   of   coal    dust   and    air 

have  taken  place  on  screens,  etc.,  on  the 

surface. 

V    Vi  "lent  explosions  have  taken  place 
ilieries  in  which  no  gas  has  ever 
been   seen,  either    before    or  after  the 
explosion. 

4  Many  recent  explosions  have 
originated  in  the  main  intakes,  in  which 
dust  in  its  most  dangerous  form  was 
most  likely  to  be  found,  and  in  which  it         Heavy  line,  bet 

[possible  for  large  volumes  of   .gas     death  rati  from  in  the 

1    been  present."         "  minis  ok  the    united    kingdom. 
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Mr.  Georgi  Westinghouse  has  rei  lived  the  second 
iward  ,.i  ili.  [ohn  Fritz  medal  foi  the  invention  and 
de\  elopmi  nl  ol  the  air-bi  ake. 

Mr.   Evan   Spicer  has  been  elected  cl  Mr.    II. 

Ward,    M.Inst.C.E.,  vice-chairman      md  I  h      E,   Baxter 

Forman,  deputy  chairman,  of  tin-  L.C.C.  fm  the  ensuing 

year.     ,\  brief  sketch  of  Ml.   \'  ipears  on 
page  505. 


Mu  A.  K.iii.  Butterworth,  who  has  beei  appointed 
ii.  succeed  Sir  George  Gibb  as  general  manager  of  the 
North-Eastern  Railway,  is  will  known  in  connection  with 
standard  works  mi  "Maximum  Rates  .mil  Charges  on 
Railways";  "The  Railway  Commissioners'  Practice"; 
and  a  "Treatise  on  the  Law  Relating  to  Rates  and  Traffic 
on  Railways  ami  Canals." 

Professor  Percy  Frankland,  F.R  S  who  controls 
the  Department  of  Chemistry  at  tin  Birmingham  Univer- 
sity, has  been  elected  President  nl  the  Institute  of 
Chemistry  of  Great  Britain  ami  Ireland.  Tin-  professor 
has  been  closeh  associated  for  man)  years  with  tin  work 
of  the  Institute,  which  was  founded  b]  his  distinguished 
father,  Sir  Edward  Frankland,  who  became  iis  first  pre- 
sident. 

Mr.  \\ '.  II  Lever,  M.P.,  and  Sir  II  Seymour  King, 
M.P.,  have  kindly  consented  to  acl  .is  treasurers  ol  a 
Parliamentary   fund  in  aid  of  thi  the  French 

colliery  disaster.  Mr.  Charles  Fenwick,  M.P..  of  the 
Northumberland  Minns'  Association,  ami  Mr.  Enoch 
Edwards,  M.P.,  President  ol  the  Miners'  Federation  of 
Breal  Britain,  an-  secretary  ..ml  chairman  respectively, 
ami  eithei  of  them  or  tin-  treasurers  will  be  glad  to  re- 
ceive subscriptions  in  cheques  payable  to  II.  S.  Kins  and 
Co.,  Pall  Mall.  Am  contribution  will  In-  especially  valu- 
able it  given  promptly. 
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A    Reversion   and   Pressure    Recorder  for 
Regenerative  Furnaces. 


REVERSION-   AND    PRESSUR1     RECORDER. 


Tin     necessity    f 01  alternate 
ihi   valvi  so                                 aces  has  led  l 

design   ol  :     which  not 

50  indi- 

,  ates   thi  sad  time  the 

change  over  takes  plao  d   under 

the  name  "  Pha  ni>                           -  Renders  and 

t ',,  .   London,  to  whi  '•  llowing 
description  : — 

In  iln  cylindi  it  al  boi  cot  tained  a 

bell,  floating  in  glyci  e  this  bell 

is   I-.'  pi    uiiT  I 

1     w  and 

abovi   the  li 

unili  r   the   bell,    whii  led.    Tl 

tub<    is  conm  1  e  gas  flues, 

hi  iv.  1 1  u    tin     11  1  upi  rati  1  '■<'.    a'1'-' 
thus  an)   vai  iation  in  the  pressui  1 
bell  to  rise  or  fall  as 

The  motion  is  trai  a  small 

rod     and  the   pi  n    in   tui  n  regis  1      in   the 
pressure  on  a  conl                                 ed   on  a  drum  fitted 

with  clockwork.     The  1  1  refer 

to  fig.  j.  is  divided  ;  d  the  pressure 

existing    in    the    channi  >  passing 

through,  is  1 1                       horizontal  ero.     At 

1I1,    in 1    1              the  pen  will  abovi    the  zero 

Inn     and    register    the   depress  by    the 

draught   from  the  chimm  y.     Tl  gas  and 
air   pressure   an    measured     but    a    diagram   is  produced 

hi 

ei    timi  .     It   the  gas 

an 

-  11-  is  null,  ati 


NIGHT  SHIFT,    Date 

•3     2     x     a     M 


.        V \i 


DAY   SHIFT.   Date 


Furnactman  Furnaccman 

FIG.    2.      PORTION    01     ■■■    ' 
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>\K    OF    Till-:    LAKF    SUBMARINES   AT    VLADI VOSTOCK. 


The  Development  of  Under-Water  Craft. 


By  Robert  G.  Skcrrett. 


SURFACE  torpedo  craft  have  so  far  modified  the 
character  or  method  of  modern  blockades  and 
naval  operations  that  the  heavy  battleships  are  no 
longer  brought  within  reach  of  land  batteries  or  into 
the  danger  zone  of  harbour-defence  submarines,  while 
attaining  all  of  the  ends  of  the  blockading  system  of  the 
years  gone  :  the  "  scout  "  and  the  "  destroyer  " 
are  the  eyes  and  ears  of  the  present-day  battle  squadron, 
and  with  these  restless  watchers  always  on  the  alert, 
the  big  ships  still  affect  the  blockade  of  an  enemy's 
ports  while  themselves  hull  down  below  the  horizon. 

To  meet  these  changed  relations  of  attack  and  defence, 
under-water  craft,  to  be  at  all  effective,  must  be  able  to 
go  to  sea  under  well-nigh  any  circumstances  of  weather  ; 
to  hold  their  stations  for  days  at  a  time  off  the  ports 
they  are  defending  ;  to  have  much  wider  ranges  of 
activity  than  heretofore;  to  have  speeds  under  con- 
ditions nearly  akin  to  total  submergence,  such  as  have 
not  yet  been  secured  in  craft  already  built  :  and  to  assure 
to  their  crews  ,1  measure  oi  habitability  such  as  will 
guarantei  physical  fitness  and  readiness  for  effective 
'!"  1  rtions  aftei  days  'ii  service  at  sea.  These  require 
ments  call  1. 11  a  type  "i  crafl  thai  is  n<>\\  unknown  to 
the  British  Nai  \  .  bei  ause  the  very  principles  upon  whi<  li 
the  submarines  now  m  the  royal  service  are  built  prai 
tn  ally  pn ili! I)ii  tin-  attainment  <>i  these  cuds. 


The  circumstances  attending  the  loss  of  the  A  S  led 
to  a  very  serious  discussion  regarding  the  question  of 
the  longitudinal  stability  of  the  diving  type  of  submarines 
and  the  dangers  apparently  inherent  to  that  class  of 
under-water  boats  even  when  running  on  the  surface 
at  certain  speeds  and  under  conditions  oi  partly  reduced 
reserve  buoyancy.  It  must  be  remembered  once  and 
tor  all  that  the  amount  of  reserve  buoyancy  in  submarine 
craft  is  the  measure  of  the  margin  oi  safety  statically 
inherent  in  that  class  oi  vessel  .  and  any  reduction 
ol  this  reserve  buoyancy  means  trenching  upon  this 
safeguard.  Sir  William  White  and  Captain  Lees  put 
their  fingers  upon  the  crucial  weakness  of  the  diving 
type  when  they  referred  to  it^  'nhe1e.1i  impulse  to  dive 
or   plunge   voluntarily   under   cerl  inditions.     This 

matter  has  been  very  thoroughly  investigated  at  the 
Model  Experimental  Basin  a1  W  i  hinj  ton  ovei  a  period 
o!  many  months.  Naval  I  onstructoi  D.  W.  Taylor 
well  known  to  the  British  technical  world  through  lus 
prize  medal  contributions  to  the  Proceedings  of  the 
Institution  ot  X.iv.il  Architects  reporting  on  some  ex- 
periments with  a  submarine  oi  the  I  •'■.:  type,  points  out 
thai  during  the  urns  when  ubm  1  ;ed,  the  horizontal 
ruddei  appeared  to  be  manoeuvred  with  .1  view  to  over- 
coming .1  downward  pull  at  the  bow.  For  the  purpose 
ot    investigating,   bj    means   oi    model   experiments,  this 
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matter  oi  the  teadency  of  the  bow  to  sink,  a  model  of 
the  Adder  was  attached  beneath  the  carriage  of  the  basin 
It  was  seen  that  this  pull  is  always  appreciable,  and  is 
trong  when  the  top  of  the  model  1?  very  close  to 
thesurface  and  even  when  it  is  submerged  10  inches. 

Mr.  Taylor  then  tested  a  model  designed  with  a  super- 
structure   resting   upon   the    usual   spindle-shaped    hull. 


and  from  this  "it  was  evidenl  that,  with  a  reasonable 
free-board  oi  superstructure,  a  vessel  upon  this  model 
could  be  driven  on  the  surface  at  a  high  speed  withoul 

danf 1  taking  :    slant   and  suddenly  submerging.     .     ■ 

Bearing  in  mind  the  Ea<  I   thai   with 
electric    motors   h    will   be   difficult    to   install    suffii  ienl 
ed  below   the  surfa  eems  to  me 


■  - 


•     AWA5H 
SING    TRIM 


PRINCIPAL    FEATURES   AND   THE    VARIOUS    DEGREES   OK    PART   OR    TOTAL   -1  '    NDER    WHICH 

BOATS   OF    THE    "LAKE-'    lYI'l     CAN    RUN. 


Rudder  ;       L, 


Anchor    Weight's"   "*M,  "5Iving  "  Chamber  °D ; 

I".  Emergency  Drop  Keel ;   O.  Ventilal  1 


ipeller; 


-7- 


PAGE'S    WEEKLY. 


March  16,  1906. 


at  present  the  natural  line  of  improvement  lor  submarines 
would  be  as  follows  : — 

•  1  Adopt  a  general  form  which  will  allow  high  speed 
to  be  safely  maintained  when  nearly  in  the  awash  con- 
dition or  when  ready  for  diving  promptly. 

••j.   Largely  increase  the  gas  engine  power,  incn 
too     th      ize   of    the   boats  in  order  to  reach    maximum 
speed  possible  when  in  the  above  condition.     Put  up  for 
the  present  with  low  speed  under  water." 

This,  in  a  nutshell,  is  the  gist  of  the  dangers  ami  the 
limitations  of  the  diving  submarine  :    and  it  is  obvious 
that  an  increase  in  the  length  of  the  boat  and  an  aug- 
menting   of    the    speed    only    multiply    the    difficulties 
ndanf    upon  its  manipulation. 

French  Submarines. 

The  big  sea-going  submersibles  of  the  French  Navy 
operate  on  quite  a  contrary  principle.  They  submerge 
nn  an  even-keel,  and  were  undertaken  only  after  pioneer 
work  in  America  had  proved  the  correctness  of  this  type 
oi  under-water  craft.  The  credit  for  this  work  should  go 
rightfully  to  Mr.  Simon  Lake  and  his  practical  accom- 
plishments with  his  boat,  the  Argonaut,  during  a  period 
us  extending  from  1897  to  :''"1- 
1  he  sea  experiences  with  the  Argonaut  .1  vesselwhich 
was  originally  of  the  ordinary  spindle  form— covered 
many  hundreds  of  miles  on  the  \tlanti.  coast  under  all 
sorts  of  weather  conditions,  and  convinced  Mr  Lake 
that  the  submarine  to  be  navigable,  habitable,  and 
serviceable  in  .1  seaway  either  on  or  near  the  surface, 
should  possess  a  buoyant  superstructure  which  would 
completely  offset  the  sluggishness  and  the  constant 
tendency  of  the  submarine  to  bury  when  exposed  to  any 
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-en   hi   a    sea   or  even  when  being   towed   at   m.  • 

The  Submarine  "  Protector." 
In  1901,  Mr.  Lake  began  the  1  onstruction  of  hi 
naval    under-water    bo  I  ous    efforts 

!     t,  1    the    CO]  ield    "1    submarine 

hteen   months  .'tier  tin-  keel  of  this  boat 
was   laid,    tin  is   launched   and   ready   for   her 

surface  tuns.     Three  months  later,  the  craft,  bem 
plete  iii  all  particulars,  was  submitted  t<>  the  first  of  her 
submerged  trials  which  proved  conclusively  the  - 
ins,  oi  Mi.  I  ake's  judgment  and  the  correctness  oi  the 
design  and  principles  upon  which  she  was  constructed 

llie   Protectoi    w.is  never  unci   1>\    the   1  nited   £ 
naval  authorities,  even  though  the  vessel  was  submitted 
ha  that   purpose,  hut   she    ■        i  ■ ,     ly  a    I  ■■ 

Military  Officers  from  the  School  ol  Submarine  Di 
— who  had  followed  with  profi 

of  the  Holland  boats  purchased    foi    th    1  nited   St  :< 
navy.      The   report   made   by    this   military   board   after 

inmation    of    the    !'■  .     under    circumsl 

calculated  to  develop  the  value  oi  the  peculiar  features 
oi  the  craft,  was  so  flattering  and  so  earnest  in  its  con- 
victions, that  its  authors  had  no  hesitancy  in  declaring 
the  superiority  of  the  type  and  recommending  the  im- 
mediate authorisation  of  a  number  of  boats  of  the  Lake 
design.  The  bill,  which  subsequently  passed  the  United 
States  Senate,  authorising  the  construction  of  a  boat  of 
the  Lake  type  was  killed  in  the  1  lease  of  Representati-v  es. 

The  Proti  ot  was  purchased  by  the  Russian  Govern- 
ment, and  oil  her  official  trials  attained  a  maximum 
surface  spiced  ot  9-3  knots  undei  engines  and  motors 
combined:  she  made  8*5  knots  undei  engines  alone  in 
the  light  cruising  condition:  with  her  conning-tower 
awash,  under  engines  alone,  she  attained  7-4  knots  ; 
and  totally  submerged,  under  electric  motors,  made  a 
speed  of  j'4  knots  an  hour. 

New     Russian     Submarines. 

On  the  strength  of  the    /'  performano 

other  boats  of  similar  design  were  ordered  by  the  Russian 
Government.  These  vessels  I  n'  since  successfully 
passed  their  official  trials,  based  upon  the  standard  of 
the  Protector's  record,  and  have  been  accepted  and  paid 
for  bv  the   Imperial  Government.      In   addition  to  this. 

ther  order  for  Lake  boats  of  11 1  in  1 1  li  1  ater  displai  e- 

ment  and  possibilities  has  been  secured  from  the  Russian 
Government,  ["wo  oi  the  boats  ol  the  Protectoi  class 
have  made  under  their  own  power  the  run  from  Libau 
to  Kronstadt  and  return  ..  d  stance,  111  each  dii 
ol  558  knots,  and  during  these  inns  encountered  and 
faced     ucci      fulh     evere   weathei . 

It   is  no1   possible  in  so  In  let  an  article  to  describi     n 

detail  all  ot    1  he   pari  i(  alai  i  oi    i  hi     I  ake   b  iats.  but   it 

may  be  instructive  to  know  thai  al!  oi  them  have  amp1' 

•  nil    11  nun  a  table    sleepin  •  idations    tor    their 

1 1  u      ilia  1  elei  trical  <  ooking  facilitii     1 i1     al 

.1    crew   aboard    lor   days   ■<'    S    tune,    that    they    are    twin 

si  lew  \  esseis.  and  that  the)  carry  from  three  to  four 
torpedo  tubes  loi  the  loading  md  di  1  liarj  1  oi  which  no 
complii  a  ted  water  ballast  system  is  required.     Th 

ol     this     type   all     submerge    on     an    even-keel,   and     aie 

designed  to  work  with  a   I  buoj  am  \ . 

7e  /><-  continued). 
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Technical  Institution  News. 


A  New  Single-phase  Commutator  Motor. 

['he  a  immutatoi   motor,  di      rib 

Mr.  V.  A.  Fynn  before  the  Institution  ol  Electrica 
■   n  hich  has  greal   pi  issibilil  ies  be! 
i    there    exists   a    great  demand 
constant   speed  machine  with   great   starting    torque  and 
high  power  factor.      All  forms  ol  single-phase  commuta- 
tor   an    direct!}    derived    from    the 
defined  by  Atkinson,   and,   recognising    the   possi- 

-  of  this  type  oi   motor,   Mr.    Fynn  set  himself  the 
m   of  evolving   from  it    a   new    motor   in   which   the 

:  w    power   factor   and   output   and   liability  to 
-park  at  the  commutator  were  so  fat    as  pi  --  i>      elimin- 

H  -   that   a   realh    commercial   cum:' 

motor  had  been  evolved  hum  the  fundamental  type. 

Marine  Steam  Turbines. 

Professor   Biles  gav<    on   Monday  the  last   ol   ih 
Ki  ith    Lectures  which   he   has  delivered   at   the    K 
sh  Soi  f  Arts  Hall,  in  Edinburgh,  on   the   n 

turbine.  Essentiall}",  as  the  lecturer  pointed  out. 
the  -team  turbine  i-  a  series  of  blades,  alternately  fixed 
and  i!  e  irmer  being  fixed  to  an  outer  cylindrii  tl 

casing,  the  a  rotating  cylindrical  drum.     s 

ection  of  the  axis  of  the  drum  through 

the   fixi  -     tvhich   deflect    so  that   steam  meet-   the 

moving  curved  blades  tangentially,  pushing  them  circum- 

a  ly,  and  being  itself  deflected  so  that  on  reaching 

guide    blades    al    a    reduced    velocity    a 

similar   process    is    repeated,    the    steam    continuing     its 

sinuous  cours«    through   the   turbine   until  it   reaches   the 

condenser.       The   velocity    gradually    increases    and    the 

pressure    gradually    falls,    necessitating    an    increase    of 

volume  which  involves  larger  blades  as   the  exit   end  of 

-  approached. 

Superiority  over  Reciprocating  Engines. 

Results  on  trial  of  similar  vessels  designed  b)    th 

-how   that  at  about   20   knot-   -peed  the  turbine   is 

about    14  per  cent,   more  efficient   than   the   reciprocating 

The    results  on    service    do    not    confirm 

igures,   and  the   problem   to  be   solved   is   what  is 

1     this  falling  off  in  efficiency  at  sea.     Detailed 

-  ilts  of  the  running  were  given  and  investi- 

-  as  to  the  increase  of  resistance   met   with   at    sea 

h   that  on   trial,   and   the  results  that    show 
turbine   vessels  would   have  been  more  efficient  performers 

n  less  efficient  on  trial.       The  desire  to 

obtain   high-speed   results  on    the    measured    mile    has 

t  efficiency  on  service.     It  i-  believed   thai 

li  1  :n  the  future  and  corrected  in  existing 

A  remarkable  tribute  to  the  mei  hanical  efficiency 

turbine  is  given  by  the  case  ol  the  Maheno,  which 

thi    Clyde  to   Durban   and   from   Durban   to 

ne  without  a  stop,  distances  being  5,500  and 

miles.     Turbine  results  on  the  Atlantii    - 

•    character  a-  those   in  Channel   steamers,    the 

falling  off  compared  with  trial  results  being  considerable 

Improvements   in  performance-   of   the   turbine    itseli  arc 

on.       The  Channel    steamer    Queen,    built    three 

btained  21?  knot-,  while  the  Onward,  built 


knot-.     The 
-  results 
will    be   better   when    the   expei 

Design   of  Large  Gas  Engines. 

ll        the 

Instil  ,r    Mondaj ,   when 

Mr.    J.    II.    Hurst    read    a    pa| 

The  author   said   thai    he   only   intended   to 
■   furnace  and 
gas       Vs  the  calorific  i  gasi 

1-  most   important   to  have  an  analysis 
ol  tin  ded  cylinder  d 

sion,  amount  ol  compress  tio         I  ■ 

■    ng    figures   were   indicati\ 
relation  to  compression,  ti  el  water  being 

too  degrees  I-".,  and  no  «  Blasl  furna 

ei  square 

inch.    1  1 

accrue  from  -till  highei    ci  with  water  injection 

As   to   the    relation  stroke,    takin 

diameter  as   1 ,  modi  ike  the  strok 

1.375  to  [.5.     A  piston  -peed  ol  about  800  feet  per  minute 

w  as  in   ; rdance  witl  ind  a    rotatn 

r.p.m.  should  not  bi  exceeded  even  on  the 
smallest  sizes.  The  inlei  valve  should  be  a(  the  top  ol 
the  cylinder,  and  the  exhaust  al  the  bottom.  The  mush- 
room type  ol  va'.vi  1   I,  and  the  majority 

ikers   now    fitted    an    M.S.    valve,    turned   and   bored 
I  should 

be  alien!    too   feel   per  second.     In   addition   to  the  valve 
it    was  usua  valves  com 

-  and  aii   -u 

Importance  of  Water  Cooling. 

I  he  opinions  ol  manufacturers  differed  .1-  to  the  neces- 
the   inlet   valve,    but   when    a 
c\  finder  diameter  of  10 

to   water-cool    the   inlel      1  tctice   favoured   the 

magneto  make-and-breal<  on  make-and- 

ion.     Water-o     ling    conduced    more 
ifacton   running  than  an;  ind  thi    tern 

perature  ol    the   outlel    water    had    an    important  bearing 
upon    the   power  and   efficienc)    ol    the  engine,   the   besi 
results   being   obtained  when  the  temperature  of  the  dis- 
from    the   1  d    heads   was  about 

1  ;,,  F.      I  he  hit-and-miss  method  ol   governing  was  the 
mosl   simple  and  economii  the  prin- 

ciple ol  varying  thi   q  in    and  so  obtain- 

ing 1  varying  compression,  was  largelj  used  by  the  besl 
builders.  I>  was,  however,  open  to  much  criticism',  being 
inapplicable  to  a  rich  gas  running  at  lii;hi  load,  while 
with  poor  gas  it  was  doubtful  it  combustion  would  take 
a  inu,  to  the  low  coi  V  rin 

in  the  fly  wheel 
and    he    would    draw  the    importam 

firmly  on  the  -ban.     Before  the  gas 
was  used  in  the  c\  lii 
all  tnr,  dusl   and  other  impurities  should  be  rem.. 
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Reports   from    Abroad. 


Continental. 


Belgian  Pig  Iron   Production. 

The  production  of  pig  iron  in  Belgium  in  1905  was 
1,550,451  metric  tons,  as  compared  with  1,007,399 
tons  in  1904,  a  gain  of  about  43,000  tons.  At  the 
close  of  1905  there  were  thirty-five  furnaces  in  blast 
and  six  out  of  blast.  The  production  of  Bessemer 
and  basic  iron  in  1905  was  1,027,709  tons,  of  forge 
220,479  tons,  and  of  foundry  iron  102,263  tons. 

German    Metal  Trades. 

From  the  Rhenish-Westphalian  district  it  is  announced 
that  the  supply  of  pig  iron  is  still  inadequate,  and  that 
consumers  are  therefore  compelled  to  have  recourse 
to  foreign  linns.  The  active  export  of  German  iron 
shows  no  signs  of  falling  oft.  The  amount  exported 
in  January  last  was  343,995  tons,  as  compared  with 
219,006  tons  in  January,  1905.  The  imports  amounted 
to  32,042  tons,  as  against  23,925.  The  amount  of 
English  coal  which  reached  Hamburg  in  February 
was  253,048  tons,  as  compared  with  311,930  tons  in 
February  last  year,  which  was  the  month  of  the  great 
miners'  strike.'  The  International  Metal  Company  is 
directlj  interested  in  the  formation  of  a  zinc  company 
in  Germany,  which  proposes  to  erect  in  the  neigh- 
bourhood of  Hamburg  a  zinc  foundry  to  produce  from 
15,000  to  20,000  tons  of  metal  per  annum.  The  firm 
1  1  Siemens  and  Halske,  among  others,  are  reported 
to  be  interested  in  the  scheme. 


Suction  Gas  Plant  for   River  Boats. 

An  interesting  departure  in  the  application  of  suction 
gas  engines  to  river  boats  is  to  be  noted  in  the  Lotte, 
a  barge  with  a  Hat  wooden  bottom  1395  ft.  long  and 
15  II.  beam,  carrying  240  tons  upon  a  draught  of 
<,';  fi.,  owned  by  the  Otto  Gas  Engini  Company,  of 
Deutz,  and  running  between  Rotterdam,  Antwerp, 
and  Cologne.  The  engine,  of  the  four-cylinder  hori- 
zontal type,  develops  a  maximum  of  100  h.p.,  giving 
a  speed"  of  35  miles  per  hour  against  the  tide.  _  The 
screw  shaft  is  connected  to  the  engines  by  a  friction 
coupling.  The  gas  producer  is  placed  in  front  of  the 
engine-room,  from  which  it  is  separated  by  a  bulk- 
head with  sliding  doors,  which  can  be  closed  during 
the  operation  oi  cleaning  the  grate  from  ash  and 
clinker.  The  screw  is  4  ft.  3  in.  diameter,  and  is 
fitted  with  four  blades  reversible  in  direction  by  a  rack 
and  pinion  motion  ;  the  reversing  rod  ends  in  a  series 
(,f  toothed  racks  which  gear  into  corresponding 
pinions  on  the  axes  of  the  reversible  propeller  blades. 

Statistics  of  WorKing. 

Some  statistics  of  the  working  of  boats  ruled  with 
suction  gas  plants  are  given  in  Zeitschrifl  des 
Vereines  Deutscher  Ingenieure.  Up  to  the  present 
time  eleven  boats  fitted  with  suction  gas  plants  have 
been  built  by  the  Deutz  Company.     Boats  of  small 


power  are  largel)   used  in  Holland,  and  it  is  said  that 

2,500  h.p.,  have 
been  supplied  to  that  country  by  this  firm.  < 
boats  oi  this  type  have  been  found  to  be  extremely 
economical  in  working,  the  following  results  ha 
been  attained  in  the  Rhine  between 
Cologne  and  Rotterdam— a  distance  of  about  190 
miles"  For  a  boat  of  250  tons'  carrying  capacity, 
with  an  average  load  1  nd  engines  of  100 
h.p.,  costing  about  a'-''-'.s|>-  the  aver;  required 
tor  the  round  trip,  inclusivi  ol  all  stoppages,  is 
fourteen  days,  thus  giving  twenty-six  voyages  in  the 
ear.  The  total  annual  outlay  was  .£1,002,  includ- 
ing depreciation  and  interest  apital.     The  cargo 

carried  was     00  ■    16   -  5,200  tons   for  .1  distance  ol 
j75  miles,  or  1,950,000  ton-miles,  coi       1      ding  ti 
cost    oi    o.i235d.,    or    something    less    than    hall 
farthing   per  ton-mil'. 

Projected  BlacK   Sea  Baltic    Canal. 

The  mixed  Commission  whii  I  examining 

the  project  for  the  establishment  of  communication 
between  the  Black  Sea  and  the  Baltic  is  reported  to 
have  decided  to  grant  to  a  private  contractor  a  con- 
cession to  make  a  supplementary  survey  for  a  direct 
canal  between  the  two  seas.  Should  the  contractor 
not  receive  the  concession  for  the  construction  of  the 
canal,  the  Russian  Treasury  will  pa)  him  200,1  1 
roubles  (_/_.'jo.oooi  in  return  for  the  surrender  ol  all 
the  results  obtained  1>\   the  survey. 


British  Coal  Trade  with   Marseilles. 

The  Foreign  Offict  has  just  issued  .1  report  on  the 
trade  of  Marseilles  for  the  year  1005.  supplied  by  Mr. 
Consul-General  Gurney.  There  has  been,  says  the 
report,  a  slow  but  steady  recover)  from  the  effects  of 
the  epidemic  of  strikes  of  the  years  1902  and  1004, 
and  the  exchange  of  produce  between  Marseilles  and 
the  United  Kingdom  appears  to  be  on  the  increase. 
Great  satisfaction  is  felt  by  the  Marseilles  Chamber 
of  Commerce  at  the  suggestion  ol  a  possible  adoption 
of  the  metric  sytem  b)  the  United  Kingdom,  which 
will  certainly  facilitate  commercial  operations  be- 
tween the  respective  countries.  The  strikes  of  1904 
had  brought  about  a  fall  oi  nearlj  250,000  tons  in 
coal  imports  at  Marseilles  as  compared  with  the  pre- 
ceding year.  The  revival  was  slow.  Imports  rose 
from  815,000  tons  during  1004  to  840,000  tons  during 
0105.  Of  this  total,  British  coal  came  in  for  733,000 
tons,  German  coal  for  107,000  tons.  During  the  pre- 
ceding yeat  the  respective  figures  had  been  705,000 
and  110.000  tons.  British  imports  then  fore  rose  by 
28,000  tons;  ill,'  Germans  just  held  their  own,  with- 
out in  any  way  .improving  their  position.  But  it 
must  be  acknowledged  that  German  imports  were 
stopped  for  some  time  by  the  strikes  in  the  Ruhr 
basin  and  that  German  firms  had  to  gel  their  coal  in 
Wales  for  their  Marseilles  contracts.  Every  effort  is 
being  made  b\  the  Marseilles  agents  of  the  West- 
phalian  Coal  Syndicate  to  enlarge  their  market. 
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New  Steel  WorRs  in  Bengal. 

t  ata   Iron   and   Steel    Manufacturing    (  i 

mence  next  autumn  the  erection  at  Sini, 

tern   Bengal,  of  rolling  mills  and  blast  fur- 

wil     a  i  apa<  .  •  ol    121  ,ooo  tons  of  pig  in  n  and 

is  of   steel  annually.     The  Government  ol 

India  will  build  a  railwaj   fifty   miles  long  to  connect 

tin.-  Gurumaishini  iron  ore  field  with  the  Sini  works. 

The  works  an    expected  to  bi    completed  by  the  end 

of  190S. 

Indian  Iron  Ore  Production. 

The  iron  on  raised  in  Bengal  mainly  for  the  Barakai 
Iron  and  Steel  Works  amounted  to  88  per  cenl  ol  thi 
reported  total  for  India  in  1904,  the  returns  for  which 
are  just  available.     The  returns   for  the  other   .. 

estimated   with    varying    degrees     "l     accuracy, 
ording  to  the  number  ol  native  furnaces  at  work, 
but   the  possible   error  doe-   not    seriously   affect    the 
The  limit  of  error  i-  also  reduced  by  the  fact 
;,.   Centra]   Provinces,  where  the  native  iron- 
smelting  industry    persists  with  signs  ol   vigour,   the 
m,  1  taki  i)   o»  determine  the  state 

oi  the  industry  in  each  district  and  Zemindari.      f"h< 
full  returns  for  11)114  show  a  total  quantity   of  71,608 
tons    of   ore.    valued    at    ^12,617.        In    the    Central 
Provinces,  441   small  direct-process  furnaces  wen    at 
work.   154  of  these  being  in  the  Sambalpur  district, 
98  in  Jubbulpore.      Prospecting  operations  in  the 
Raipur  district;  near  Dhullee,  38  miles  south  ol   the 
Bengal  Nagpur  main  line,  have  proved  the  existence 
n  enormous  body  of  hematite,  in  which  the  per- 
centage  oi    iron,   determined    from    the   average   ol    a 
■  r  of  boring  cores  as  well  as  surface  samples,  is 
just  bS. 

Electric  Smelting  in  Canada. 

Further  particulars  are  now    available  as  to  the  suc- 
sful   -melting  of  magnetite  and  desulphuration  oi 

the  experimental  plant  put  down  to  tesl  the 
Herouli  precess  at  Sault  St.  Marie.  Dr.  Heroull 
came  to  Canada  last  year,  and  operations  wen 
immediately  put  in  hand.  Electric  furnaces  ol 
special  design  were  constructed,  and  electrical  appli- 
ei  Red  wen  obtained  from  the  Westing- 
Company  and  from  Sweden.  A  small  furnace 
was  firs!  put  in  operation.  In  this  wen-  produced 
pig  iron  from  hematite  ere  and  nickel  pig  from 
nickeliferous  pyrrhotite.     This  led  to  thi  erei 

Furnace,  and  it  i-  in  this  that  the  pig  iron  and 
steel  were  made  from  magnetite  ore,     Ii   thi    n    u! 

expectation  when  the  process  is  applied 
commercially  it  will  mean  a  great  addition  to  the 
resouro  -  1  1  the  pro 

Ordnance  Works  for  Canada. 

1   oventry   Ordnance    Company,    who    an     largi 

manufacturers  of  field  gun-   and   their   ammunition, 

are   negotiating,    it   is   rumoured,    with    the    Deparl 

ment  of  Militia  for  the  establishment  ol  branch  works 

1     nada.    They  an   stated  to  be'  willing  to 

large  factory  if  the  (.overnmont    will   guarantee    thi 

any  orders  they  max  be  placing  (Or  field  gun 

gun    ammunition.     It    i-    quite    recognised    that    the 


peel  would 
not  i»    ,  inl   use, 

but  if  one  is.  1  d  also 

for  the  11  kinds. 

New  Industry  in   Canada. 

W'oi  ks  for  thi  ti  ibi  -  and  «  ire  nails 

an  1  The    town 

will   furnish  a  siti  cres,  w  hich  it  has  yel   to 

purchase  ;  it  will  t;  e  co     pan)  's  bonds 

at  par;  it  will  have  threi  n  pn  -•  ntatives  on  thi  board 
oi  direi  tors ;  and  il  « ill  appoint  the  ( ompam  '- 
treasurer.     On   1 

eiect    boiler,    tube,    and    pip'     mil!-    costing   x'l.v1-1 
to  begin   work  on   the  mills  •  ■    the 

agree  menl  is  ratifii  d  b 

works  ol  ■  1  ■  mploy 

250  men  from  the  beginning.  I"he  plant  is  to  be 
operated  i  requiring  from   i . . 

power. 

The    Bor-Scibat  Canal. 

'The    following    nob  osed    new    channel 

iiom    Boi    to   the   Sobat    river   has  '  public 

bj    Sii    William    <  iai  -tin  :    "The    trial    lin< 
for    the   proposed    new   channel    for   the    Upper   Nile 
between    Bor  and  thi    S  has  been  success- 

fully   carried    across,      ["he    total    fall    between 
two  points  is  just  undi  i  At  this  distance 

-  suppi  to  I"-  followi  d     is    i 

kilometres,    the    available     wain    slope    for    the    pro- 
posed i  hanne  1  is  ci  nsequenth    a  til  i  •    i  en- 
time-tres   per  kilome                        n  suit    is    sal 
inasmui  h  as  it  renders  the  pi  ojeel   a  possible    i  n 

far  as  the  actual   levels   an    c rned.     Th: 

ever,  is  the  utmost  that  can  be  said  in  it-  favour  as 
vet,      Mam    othei    conside  involved,    and 

nun  h  more  information  i-  required  before  any  definite 
|,i  ,,nomn  emenl    can    bi     n  ad  Cntil    the 

alternative   -1  hemes   I.  r   renn  Uppi 

in  11-  course  through  the  gn  at  swan 
thoroughly     studied,    and 

thi  a    cosl    ha\  e  beet  cision  ran   be 

arrived  at.  rhesi  studii  -  an  n  progress,  but  will 
requin    fn    1    om     0 

Colonial  Rolling  StocK  WorKs. 

The  Natal  Railwaj   Di  hich  for  two  years 

een   (  onsti  u<  ting    a   large   quantity    ol 

: ;  mi  addition  to  its  carriage 
and   wagon-building    works   1>\    installing   m 
for    the    mam  '  ks,    with 

pressed   steel   undernames.     With   this  furthei    plant 

n 

to  buil  ill  their  "vvn  ■ 

upon    making    the    sum    1 
increased  railwaj   n 

Proposed  New  Natal  Duties. 
The  Co 

in  s,  pti  mbi  r  last  ' 

questii  '■'■'  ""'"'  "( 

manufai  ' ■''•   •""'  as  '"  whal 

1  Union 
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--i-t    such   industries,"   has  just    issui 
,rt.       The   following  are   some  ol    the   proposed 
i  ranes,   elevators  and    shears,   10  per  i  i 

:  rs  of  all  kinds,    10  per  cent.  ;  pig- 

,  -.  rolled  iron,  or  steel  angles,  tees,  beams, 

girdi  rs,  and  other  rolled  shapi  -  or  si  ctions, 

punched,  drilled,  or  further  manufactured,  5  pei 

.    .  nglc  s,    rolled    iron,     or     steel     angles, 

channels,  joists,  girders,  and  various  other 
rolled  shapes,  or  trough,  bridge,  building,  or  struc- 
tural rolled  sections,  or  shapes,  punched,  drilled,  01 
further  manufactured,  than  rolled,    15  per  cent 

rolled,  whethi  r  in  1  oils,  rods,  bars,  or 
bundles,  comprising  rounds,  ovals,  squares  and  Bats, 
and  rolled  shapes,  and  rolled  iron  or  steel,  hoop 
hand,  scroll  "i-  strip,  5  per  cent.;  boiler  tubes,  ol 
wrought  iron  or  steel,  including  corrugated  tubes  or 
5  for  marine  boilers,  5  pei  cent.;  castings,  not 
parts  of  machinery,  of  iron  or  bra--.  25  per  cent.  ; 
iron  or  steel  fittings  for  iron  or  steel  pipe  ol  evei  \ 
description,  and  chilled  iron  or  steel  rolls,  25  pei  1 
to  5  per  cent.;  iron  puddled  bars,  5  per  cent.;  rolled 
iron  or  steel  tubes,  iron  tubing,  lacquered  or  brass 
covered,  25  per  cent,  to  5  per  cent.;  iron  machi 
in  per  cent.  :  iron  gates,  25  per  cent.  ;  1  istings,  • 
5  per  cent.;  fencing  (but  not  with  standards  and 
droppers),  5  per  cent.;  crucible  sheet  steel,  5  pei 
,  corrugated  iron  and  flat  sheet  iron  and  steel,  5 
per  cent.;  iron  wire  and  all  other  wire  (except  gold 
and  silver),  including  barbed,  5  per  cent. 

The  Vereeniging  Power  Scheme. 

A  good  deal  of  interest   has  been   manifested   in   the 
scheme    to    suppl\     the     Rami     with     electric     pov 
generated   in    the    Vereeniging    Coalfields,    near   the 
Vaal  River.   A  strong  syndicate  is  understood  to  have 
found  the  necessan  capital,  and  the  scheme  i-  s'.owh 
assuming  a  definite  cast.     The  scheme  contemplates 
the    generation    of    electricity    by    a    powerful    steam 
plant  on  the  coalfields,  and  it-  transmission  over  1I1 
thirty-five    miles    which    separates    the    Rand    fi  1 
Vereeniging.       The      estimates      include     £980,000 
being  -pent  on  the  power  station;  £340,000  on  trans- 
formers,    electrii      lines,      and     sub-stations.       The 
outpul   i-  estimati  .1  al    50  1,0  10,000  unit-,  which  could 
be  produced  nl  .1  cost  of  |d.  per  unit,  and  should  yield 
a   revenue   of   about    £85,000   a    year. 


Oil  Fuel  Locomotives  in  Argentina. 

On  the  Argentine  Great  Western  Railway  and  on  the 
northern  lim  -  the  fuel  used  f<  '     es  con- 

sists chiefly  of  wood,  but  the  material  used  is  becom- 
ing -can.',   and   attention   ha  cted  to  the 

cessit)    for   obtaining   supplies   of    oil   fuel   in 

mrse  failing  that,  1  ["hi    need  is 

-,,   obvious    thai   it    oughl    to    result    in    exploratory 
operation-  being  put   in   hand.      Some   oil   wells  were 

1  overed   some  \<  ars  ago,  the  oil  was 

use{j  el  on  the  Argi  Great  W  estern,  but  the 

wells  gave  out  alter  a  I 


Developments    in  Kiaochow. 

The  Hamburgischen  Correspondenten,  in  reviewing 
a  recently  published  official  report  on  Kiaochow. 
covering  the  year  ended  October,  105  remarks  on 
the   rapid  di  vi  lopmenl    of  thi     P  e,   which  is 

attributed    to    the    compli  the     harbour     and 

Shantung  railway.     As  regards  mineral  development, 

the  coal  producti 1  the  Vangtse  district  rose  from 

85,000  tons  in   [9  14  to  ab  1  tons  in   1905,  and 

sinking   ol    new    shafts    is    being    undertaken    in 

more  than  one  district.     A  briquette  factory  has  also 

t>i  1  a  .  stablishi  d       I  he  1  m ■    1  oal  From  the  mines 

of  the  Shantung   Mining  Companj    has  commi 
14    steamer-    ha\  The 

company  are  starting  an  iron  foundry  for  utilising 
the  ore  from  their  mines. 

Water  Supply  Plant    at  Khartoum. 

Water  having  h.  I  in  the  desert  at  a  depth 

of  50  metre-,  five  artesian  wells  have  been  sunk,  and 
the' necessan  pumping  plant  i-  being  put  down.  The 
principal  tank  is  designed  with  a  capacity  of  750  tons 
of  water,  this  weight  being  needed  on  account  ol 
great  pressure  required  lo  drivi  water  through  the 
mains.  The  pump-  are  of  the  Hayward-Tylei 
"plunger"  pattern,  then  being  three  sets  of  these 
three  each.  The  water  tower  i-  to  be  approximately 
tioft.  in  height.  Filters  will  shorth  be  erected. 
The  machinery  i-  up  to  the  latest  modern  standard. 
The  total  cost  ol  the  water-works  and  plant  when 
completed  will,  it  is  stated,  scared}  exceed  £30,000, 
this  amount  beine,  however,  exclusive  ol  the  cosl  ol 
the   pipe-   and    laying    them   down. 


United    States. 


Position  at   Pittsburg. 


Latest  advices  from  Pittsburg  indicate  that  the 
ne--  in  pig  iron  during  the  past  week  has 
better,  pipe  work-  being  the  largest  buyers. 
bama  warrants  have  continued  easy,  and  have 
sold  at  Si  per  ton  below  the  prices  which  are 
by  furnaces.      In    finished    steel    the   week's   bu 

11  ,  n  the  smallest  so  far  this  year,  but 
Sp,  1  ifii  ations  have  been  rei  eived  on  old  contr 
both  light  and  heavy  material. 


Rumoured   Great   Steel  Combine. 

busi-  Despite  the  denial- ol  interested  persons,  it  is  believed, 

been  says   a    New    York   correspondent,    that    the    I  nited 

\l,,.  State-  Sieel  Corporation  is  arranging  to  take  over  all 

i  the   largest    iron    and    steel    interests   hitherto    inde- 

isked  pendent  of  the  Trust.     It  i-  -i  it f  1  thai  the  properties 

siness  to  be  included  are  the  ore  lands  ol  the  Great  Northern 

beral  Railway     Company,     v  ilued     at     £20,000,000,     the 

s  for  Republic    Iron    ami    Steel    Ci                    1     Tennessee 

•Coal  and  Iron  Company,  the  Colorado  Fuel  and  Iron 
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Shi  -  i  ■       nd  Ii        I  loni- 

.   the   Labell    Iron   Company,  and   the   Shenago 
Furnace  Compan 

Cast  Iron  and  High=Speed    Tool   Steels. 

In  the  Engineering  Expi  rimenl  Station  ol  the  I  niver- 

[Hino  -.   Proi     I  .   P.    Brei  k dge  and    II.   P. 

Dirk-  have  been  conducting   some  experiments  with 
-speed  tool  steels  on  ( asi  iron.     Foi  <  .1-1  iron  ol 
d  um  hardness  a  cutting  speed  of  50  ft.  per  minute 
:-  satisfactory,  the  durability  being  too.     II  thi 
ised  vi  ry   materially,  the  durability   di 
quite  rapidly.     Any   ol    the   steels   tested   can    remove 
very    hard  casl    iron   .it   a    rate  "I   25  ft.    per   minute. 
All  of  the  steels  tested  begin  to  wear  rapidly  .11  speeds 
a  little  above  125  ft.  per  minute.     Between  these  two 
points  the  relation  between  .1   safi    ci  tting   speed  and 
the  hardness  oi   the   :ast   iron   seems   to   be  definitely 
expressed  by  a  curve.     Ii   would  seem  that  cast   iron 
of  medium  hardness,  100  to  120,  could  be  cut  al  125ft. 
ninute  jusl  as  readilj   .1-  al  70  ft.  per  minute,  as 
far  as  any  injury  to  the  tool  is  concerned.     This  does 
not  take  into  account  the  effect,  on  the  cutting  speed, 
of  the  variation  in  the  area  of  cut.    The  experiments 
which  the  curvi    was  plotted  were  in   .ill   cases 
se  in  which  the  cut  was  very   nearly  1  in.  depth  of 
cut  bv  -rgin.  feed,  so  that  there  is  but  a  slight  varia- 
tion in  the  area  of  cut  in  all  oi  the  experiments.     It 
1  di  in  that  there  are  great  possibilities  ahe.nl 

eed  steels.       B<  foi  1   n  alising  their  full  I - 

tit,  however,  heavier  machine  tools  must  be  built,  the 
capacity  of  the  motor-  and  power  plants  must  be 
increased,  special  hardening  furnaces  must  be  avail- 
able, and  more  must  be  known  concerning  the 
rtical  and  physical  properties  oi  the  various  steels. 

Magnesite  Deposits  of  California. 

ory  for  the  manufacture  of  magnesite  brick  has 

1 rected  in  East  Oakland.  The  magnesite 

brick   made  in   this   country    has,    up   to   the   presenl 

time,    been    manufactured    in     Pennsylvania    oul     ol 

.    1     mported    from    Greece   or    from    Austria, 

which    has    been    cheaper    than    magnesite    brought 

aero--  the  country  to  the   steel    furnaces  from   Cali- 

lt   remains   to  be  seen  if  the  manufacturers 

steel  in  Pennsylvania  will  not  find  it  cheaper  now 

to  transport   the   California   brick   than  to  buy  brick 

madi  Pi      tsylvania     from    imported    magnesite. 

.ill  the  magnesite  known  in  the  United  Stati  - 

und  in   a   bell    ol    serpentine   that    extends    from 

.  ■  -I  (  alifi  'i  nia  along  the  coasl  1  ange  to  Oregi 

Mud  Ring  Drill. 

The  chi  re  ol  this  tool,  which  i-  manufactured 

by  thi  Bickford  Drill  and  Tool  Company,  oi  Cincin- 
nati, i-  that,  while  it  was  designed  especially  for  mud 
ring  drilling,  it  i-  equally  well  adapted  to  all  opera 
tion-  of  multiple  drill  work.  Instead  "I  the  head 
sliding  on  an  auxiliary  rail,  as  is  thi  usual  construi 
tion,  they  are  adjusted  directly  on  the  main  rail, 
them  to  bi  spread  to  any  desired  centn 
distance,  each  bead  being  provided  with  independent 
adjustment.  The  -peed  and  feed  changi  -  an  obtained 
bv  means  of  chanj  1  1  1  ;ii<  h  are  held  in  position 
by  spring  plungers,  thus  enabling  hi  operatoi  to 
cha  from   one  spi  ed  or  feed  ti 

wit  |  1     ■  :■  tbi  .i\  ailabli   pi  w  er  ol  thi 


gs  with  a 

pull.  \    .  thai  obtainable 

696  ft.    per 

minute. 

A   Big  Passenger  Engine. 

I  hi    PI  Ri  1         ructi 

1 
sengi  1  ["he  weight  ol    the 

engine    1-    198,000  lb.      fhe    tank    weij 
making     thi 

eter.    1  he 

i  ylindi  1  I 

dii .11    the   small'  -  1  ,1 

waist.     The      n    I 

It-  heating 

squan  I  be  locomotive 

has  549  lv ■" 

be  used  .1-  a  fuel.      1  he  I  capai 

gallon 

Chicago  Subway. 

I  hi    <  mil  ago   subwaj    is   now    practii 

and    will    be   in    full  'operation    within 

1       act,  it  is  <  laimi  d  thai  b\   m  \t   summer  the  tunnel 

will    be    handling      ■  '  ighl    daily,    the 

1  stimati  d  net  1  §5  0  pet 

annum.     'I  he  tunni  1  s\  sti  m  covers  th 

principal   wholesale  distt  !  ' 

rge  busim  ss  housi  -  thi  re  with  all  the  railroads 
1  11:.  ring  Chicago.  The  plant  0  mprisi  -  170. 797  feet 
ol    streel    tunnel,     1  5,483    feel    oi    river    tut  d 

gn  gate  ol  208,212  feet.  The  equipment  in- 
clude-' 100   locomotives   and    ,  el  cars,    having 

1  rage  capai  ity  0  Phi 

to   tit    the   buildings   whi  re  they  entet 
taU,  n  up  I".   '  Ii  vators  to  any    storey    for  loading  and 
ading. 

New  Mixture  for  Gas   Engines. 

\  process  and  apparatus  for  producing  a  m  \ 
mixtun  been 

pat,  m.-.l   in  'America   b\    Mr.   C.    K.   H  1    n 

.    ol    this  invention   i-  the   use  of 
k    up    k.  rosi 

0  is  ol  the 
same  series.  This  destructive  distillation  and  par- 
tial oxidation  ol  kerosene  is  effected  by  passing  the 

some    ,,  material    carrying    metal-    ol    the 

fine  state  ol  division. 

Steel  for  Freight    Car  WorK. 

In   the   reporl  '         ed   Steel  Cat    Company 

made  to  tin-  continued  tendenc)    to  sub- 
od  in  all  fn 

almost   50 
1 
this   class   ol    rolling 
ndard  fur 
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The    Home   Metal    Market. 

Showing   Daily  Fluctuations  from   February  I2th  to   March    1.3th.    1906. 
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Report  on  Tests  of  Eight  Selected 
American  Locomotives. 


IN     the     summary    of    conclusions    issued    with     his 
report  on  the  testing  of  eight   selected  locomotives 
al    the    St.    Louis    Exhibition,    and   recently    published 
in  book  form.  Mr.  T.  J".  Ely  states  that,  contrary  to  a 
sumption,  the  results  show  that  when  forced 
\ imum  power,  the  large  boilers  delivered  as  much 
per   unit   area   of  heating   surface   as   the   small 
\t  a  maximum  power,  a  majority  of  the  boilers 
delivered    12    or    more    pounds    of    steam     per 
foot  of  heating  surface  per  hour  ;    two  delivered 
more   than    14  pounds;     and   one,   the   second   in  point 
i  [6-3pounds.      These   values,  expressed 
ms  of  boiler  horse-power  per  square  foot  of  heating 
surface   are   0"34,  o'_lo   and    0^47    re>pectively.     The   two 
boilers  holding  the  tir^t  and  second  place   with   respe 
weight   of  -team  delivered    per   -quare    foot    of   heating 
.  were  those  of  passenger  locomotives 

Quality  of  Steam. 

The  quality  of  steam  delivered  bv  the  boilers  of 
locomotives  under  constant  conditions  of  operation 
is  high,  varying  somewhat  with  different  locomotives 
and  with  changes  in  the  amount  of  power  developed 
between  the  limits  of  98-3  per  cent,  and  99  per  cent., 
The  evaporative  efficiency  is  generally  maximum  when 
the  power  delivered  is  least.  Under  conditions  of 
maximum  efficencv,  most  of  the  boilers  tested,  evaporated 
between  10  and  12  lb.  of  water  per  pound  of  dry  coal. 
The  efficiency  falls  as  the  rate  of  evaporation  inci 
When  the  power  developed  is  greatest,  its  value 
commonly  lies  between  limits  of  6  and  8  lb.  of  wa1 
pound  of  drv  coal. 

Temperature  of  Firebox- 
The  observed  temperature  of  the  firebox   under   Low 
rates  of  combustion  lies  between  the  limits  of  1 .4 
Fahr.    and    2,000    deg.    Fahr..    depending    appai 
upon  characteristics  of  the  locomotive.      As  the  I 
combustion   is    increased,    the    temperature    slowly    in- 
creases,    maximum     values     generally     lying     bi 
the  limits  of  2.100  and   2,300  deg.    Fahr.      ["he  smoke- 
tor  all  boilers,  when   worked   at    light 
.   is   not  far  from   500  deg.   Fain.      A.S   tin 

i  the  temperature  rise-.  Hi''  maximum  value 
depending  upon  the  extent  to  which  I 
For  the  locomotives  tested,  it  he-  in 
600  ai 

Grate    Area. 
W'itli  reference  to  grate  area 
■   1 
not   augmented   by  incre 


110  of  grate 
greatest 
11     in 
ami  improves  the  com- 
bustion  oi  the  gases.      I  he  lo     of  heat  through  imperfe-  I 
combustion  i  :s  small,  ev  ipn   ;ente  | 

h\    the  disi  i  lid  pari  teles  of 

fuel.     Relath  appears 

to  give  in.  advantage  eithei    wit  to  capacity 

01  aiia  ieni  5 .  1  he  fai  t  3d  in-  to  U<-  that  the  tube-hi 
surface  1-  capable  oi  absorbing  such  heat  as  ma 
betakenupb;  l\he  draught  in  the  front  end 

for  any  given  rate  ol   combustion  as  measured  in  inches 

and    the    thickness    and  e   fire.     Uni 

light  power,  it-  value  ma  :ed  an  inch,  but  it 

pidly  a-  the  power  is  increased.  Repre- 
sentative  maximum  values  derived  from  the  tests  lie 
between  the  limit-  of  :  in.  and  8*8  in.  Insufficient 
openings  in  the  ashji.ui  .  danism  of  the  front 

end.  especially  the  diaphi  hown   by  thi 

to   If.  1  I  '   portions  of 

the  draught   6 

The    indical  of    the    modern    simple 

freight   locomotivi  1.000  or 

[,IOO:   that  of  a  modern  compou  1  1    locomotive 

may  -  h.p.     The  maximum   indicated   horse 

powei  ;"'--  ,or  tn<'  ' 

locomotives,  between  the  limits  of  }i-2  and  21M  :  for 
the  passenger  locomotives,  between  the  limits  ot  (3-5 
and  28-1.  The  steam  consumption  per  indicated  horse- 
power  hour  a  tin    conditions  of 

a    ,fj        F01    the   simp!      r<  ighl   locomoth  e 
tested  minimum  is  :;■;.      The  consumption 

when    developing   maximum    pi  J,    and    when 

undei  "e   tne   'east 

Compounding. 

turated 

'  Mil 

\n led     by    a 

1 
I,    the    steam 
-    with 
ipound  loco- 

■    ■ 

tially-opened  thrott 

effect    is    not 
throttling  1-  more 
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performance   is  less  satisfactory   than 

I arrying  the  same  load  with  a  full  throttle  and  : 

shorter  cut  i 

Hi.  e  of  the  cyhnder  power  which  appears 

draw  bar,    diminishes  with   iw 
mi     p<    .  \i    |i    revolutions  per  minute,   the  maximum 

is  "    the    minimum   77;    at    280  revolutions  per 

.  the  maximum  is  $?  and  the  minimum  62.     The 
■  I   power  between   the  cylinder  and  the  dr.       bi 
is   greatly   affected   by    the   character   of  the   lubricant. 
Ii  appe:  n        e  tests  thai  the  substitution  of  grease 

foi  oil  upon  axles  and  1  rank-pins  increases  the  machine 
friction  from  75  to   to     pi 

Coal  Consumption. 

Ihe  coal  consumption  pet  dynamometer  horse  ,  1 
hour,  the  the  simple  freight  locomotive  tested. 
low  speeds  not  less  than  3-5  lb.  nor  more  than  45  lb., 
the  value  varying  with  running  conditions.  At  the 
highest  speeds  covered  by  the  tests,  the  coal  consumption 
tor  the  simple  locomotives  increased  to  more  than  5  lb. 
The  coal  consumption  per  dynamometer  horse-power 
hour,  for  the  compound  freight  locomotives  tested  is 
for  low  speeds,  between  2  and  37  lb.  Results  at  highet 
speeds  were  obtained  only  from  a  tw<  i-c  yhnder  compound, 
the  efficiency  of  which  under  all  conditions  is  shown 
to  be  very  high.  The  coal  consumption  per  dynamometer 
horse-power  hour  for  this  locomotive  at  the  higher 
speeds  increases  from  3-2  to  3-6  lb.  The  coal  con- 
sumption per  dynamometer  horse-power  hour  for  the 
four  compound  passenger  locomotives  tested,  varies 
from  2-2  to  more  than  5  lb.  per  hour,  depending  upon 
the  running  conditions.  In  the  case  of  all  ol  thi  -< 
locomotives,  the  consumption  increases  rapidly  as  the 
speed  is  increased. 

A    Comparison. 

A  comparison  of  the  performance  of  the  compound 
freight  locomotives  with  that  of  the  simple  freight 
locomotives  is  very  favourable  to  the  compounds. 
For  a  given  amount  of  power  at  the  draw-bar,  the  poorest 
compound  shows  a  saving  in  coal  over  the  best  simple 
which  will  average  above  10  per  cent.,  while  the  best 
compound  shows  a  saving  over  the  poorest  simple 
which  is  not  far  from  40  per  cent.  The  conditions  of 
the  tests  which  provide  for  the  continuous  operation 
of  the  locomotives  at  constant  speed  and  load  through 
out  the  period  conveyed  by  the  observations,  are 
however,  all  favourable  to  the  compound. 

It  is  a  fact  of  more  than  ordinary  significance  thai  .1 
steam  locomotive  is  capable  oi  delivering  .1  horse  power 
,,t  the  draw-bar  upon  the  consumption  of  but  ,1  trifle 
more  than  2  lb.  ol  coal  per  hour.  This  fact  gives  the 
locomotive  high  rank  as  a  steam-power  plant.  It  is 
worthy  oi  mention  thai  the  coal  consumption  per  horse- 
power hour  developed  .11  the  draw-bar  by  the  different 
locomotives  tested  presents  marked  differences.  Some 
of  these  are  easily  explained  from  a  consideration  of 
the  characteristics  oi  the  locomotives  involved.  Where 
the  data  is  not  sufficient  to  permit  the  assignment  of  a 
definite  cause,  then'  can  be  no  doubt  but  that  an  ex- 
tension of  the  study  already  made  will  serve  to  reveal 
it.  The  work  is  to  be  continued,  the  new  testing  plant 
being  now  in  its  permanenl  location  a1    Utoona. 


Alternating  Current 
Machinery. 


If  any  striking    commentary   were    needed    upon 
progress      oi      elei  tricity     dm  i  pasl      dei  ade, 

it    would   be    found    in   the   nin  ol    Professor 

Silvanus  I  '.1  hi  om]  orkon  "]  ■•■,  namo- 

Electiic  Machinery."     In  ,  new  edition  after 

,1  lapsi    1  authoi   has  only  been  able  to 

draw   an   eighth   of   us   sul  om    the    pn 

edition.     Volume    II..    devoted     to    alternating-currenl 

matters,  is  so  complete,  and  1         ■  mplex, 

that  it  is  dittiLult  within  the  scopi  of  a  paragraph  to 
render  an  adequate  idea  of  the 

to   the   studenl    ol   electrol    cl  11    is  essentially   an 

illustrated  work,  the  author  hi  n      erj    freelj 

upon  them. 11  nt  machinery 

for    the    late  si  mplifii  :     1  results    oi 

perform, rj  1     1     fad    that    the   volume  weighs  about 

4:}  lb.,  and  unhides  no  less  than  848  pages,  argues  a 
vast  amount  of  time  spent  upon  its  production,  and 
this  is  rendered  certain  by  an  inspection  of  the 
contents.     Chapter  [I.,on  P  ons.is  entirely 

new.     It  leads  up  to  a  novel  1  h  simplified  method 

of  harmonic  analysis,  which  is  applied  in  Chapter  IV. 
to    the    discussion    of     thi  ms    oi     alternating 

electromotive    forces    and    currents.      In    this   chap 
practical    method    oi    predetermining   the   wave-foi 
the  electromotivi    force  oi  an  alti    1    to:  is  described,  and 
the  effects  on  the  wave-form  ol  the  forms  of  the  polar 
surfaces  and  of  the  distribution  oi  the  arm. dure  windings 
are    analysed.     Considerable     |     im    enci  given     to 

methods  of  design,  (  haptei  \  II.  brine1,  wholly  devoted 
to  the  design  of  alternators  oi  the  types  in  current 
Simple  but  rational  formula?  an  gf\  u  foi  determining 
the  dimensions  ol  the  various  parts  and  the  numbers  of 
the  windings,  these  formula'  depending  upon  constants 
derived  from  the  experience  ol  thi  best  makers.  Special 
•  Mention  is  direi  ted  in  1  haptei  I  \.  to  the  n  1  enf  develop- 
ments in  connection  with  steam  turbine  driving. 
<  hapters  XIV.,  XV.,  and  XVI.  are  devoted  to  the 
Three-phase  Induction-Motor,  its  design,  and  anal} 
oi  examples.  The  author  lias  adopted  a  somewhat 
novel  treatment  of  the  semicircle  diagram  of  Heyland, 
which  he  deduo     di  on  irrents  in  the  different 

parts,  and  not  from  the  diagram  1  oi  maj  netic  fluxes  and 
.  ..  which  are  puzzling  to  beginners.  Professor 
Thompson  acknowledges  the  assistance  of  Mi 
Allies  Walker,  B.A.,  \.  C.  Eborall,  |.  Dennis  Coal(  . 
B.Sc,  Fielder  1.  Hiss,  II.  W.  Taylor,  Hugh  Ledward, 
Tehighianoff,  and  L.  E.  Bussey.* 

International   Congress  of  Applied    Chemistry. 

The  Sixth  International  Congress  ol    Applied  Chemistn 

is  in  be  held  iii  Rom<  ,  from    \piil  25th  to  May   jrd.     Full 

particulars   ma)    be  obt: id   from    Mi.   ( .'.   (,.   Cresswell, 

linn  secretary  ol  Lhi  British  Organising  Committee, 
Palace  ( Ihambei  s,  \\  es  tmin  itei     S.W 
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The  Zoelly  Turbine. 


«  i;:  a  Z<  ell)   turbi i  up  in  the  \\  i 

Escher   Wyss   and   Co.,   Zurich.     The    faci 
rid   Piatt   have   undertaken    the 
orm  of   turbine   main 

invention.     In  his  new  work  on  tur- 
Pn      ss       i  1  ol;  technikum  at 

Zurich,    describes   the  Zoelly   machine  a?   a   man;. 

!  .  • 

it  undary  between  tin.   nozzle  and  the  bladi 
In   this   turbine   thei  so   man)    -:. 

that   i  ay  be  i  onsti  ucted    from 

■  -     ,  thout    using    the    nozyle    form. 
divergence  is  looked  upon  as   narmful.     .     .  .A  dis- 

the    radial     d 
g    I. lade-,    which    makes    |  -mall 

exit  angles,  and  Zoelly  deserves  the  distinction  of   being 
rst    to    draw    away    from    the    u^ual    Laval    form    ot 
equal  entrance  and  exit  angles." 

Ilowing  further  details  of  th<    Zoelly  turbine, 
..nd  for  the  accompanying  illustrations,   we  are  ind 
t,    Messrs    Mather  and  Piatt  : — 
A  relatively  small  number  of  wheels  i--  used,  owing  to 
•ii   withstand   the   strains   due   to  higfh 


structed 
ipproxi- 

.    :  hrough  tile 

common  I 

-  i  tly  as 
appreciable 

■ 
dentl)  i 

prei  aution, 
the)   at 

nit   ili. 

.   ■  I    md  fil- 
tered, tl 


ill      II   RBI  \  I  ,     v.  I  1.1     DOt   II  E     1  HREI  -  I'll  I 

AT     Miw  I. IN'. 
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No  interna;  lubrication  i;-  .    1 
rith    reciprocating   engines.         In    the    usual   con- 
),   three  bearings  are  provided — one   1 

•     gs,    and   one   between    them.        1 
-   the  sh;         -  continuous  throughout  ; 
the  larger  it  is  made  in  two  lengths  and  coup 

[  s   with  a  double  bearing,   making  four  in   all. 
-mailer  sizes  the  shaft  is  free  to  bend  ;  but  in  th< 
larger,  the  speed  being  below  the  critical  for  the  ma 
aft  is  rigid. 

Wheel  Construction. 

•he   shaft   are   keyed    the   wheels,    which    d< 
attention.     They  are  forged  in  one  piece  with  the 
S  emens-Maftin  steel,  and  are  polished  all 
The  blades  of  nickel  steel  are  much  fewer  in  number  per 
wheel  than  in  the  reaction  type,  are  secured  by  a  patent 
device   to   the  periphery    of   the   wheel,    and   are 
ted    bv   accurately-cut    distance    pieces,    the    whole 
hem"  backed  by  a  grooved  ring  of  for--  d  ste<        veted  to 
the  wheel.       The  ction  of   the   blad< 

from  the  point  of  attachment  towards  the  tip.   with   the 
that  they   are   particularly   well   adapted   ti  ■ 

set  up  by  the  high  peripheral  speed  at  which 
they  run.  The  blades,  like  the  wheels  themselves,  are 
highly  polished  in  order  to  minimise  friction  losses,  while 
the  nickel  steel  of  which  they  are  constructed  enables 
them  to  retain  their  polished  surfaces  and  clean-cu- 
over  lengthened  periods  of  continuous  operation. 

Guide  Chambers. 

-     gs  _  ,iide  chambers  are  divided 

the   horizontal   centre   line.       The   upper   portion 
guide  is  secured  to  the  upper  half  of  the  casing,  and  the 
half  in  like  manner  to  the  lower  casi:  - 
mple  matter  to  lift  the  whole  of  the  upper  | 

.     with    the    attached     halves     of     the 
••-    dear  of  the  lower  part,   giving   free  acci 
1  nal  parts  of  the  turbine. 
From  the  above  description,  and  from  the 
lustrations,    it   is   at   once   evident    thai 

■<  aether   and   easi'  :    while    the 

1    metallic    packings    in    the    ends    of    each    1 
ige  of   -team   from   the   in 
:,iole  on  page  5S4  sets  forth  the  results  obtained  in 


FIG.   J.      DIAGRAM 
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An  Ice   Locomotive. 
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inners, 
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Forthcoming  Exhibitions. 


New  Zealand. 

missioner  of 

ny,    gave   an 
Exhibition  to 
■  xhibition,  he 
dui 

d  would  be  in 

:  nment  of  the  Colony.     It  was  a  number 

ce  a  similar  exhibition  had  been 

held    in    that   part   of    the   Empire,  and    the 

.    -picious,    for    the 

high  pitch  of  prosperity. 

British    manu- 

1-  and    nun   of    business    ought '  to 

mmissioner 

ny  imported 

millions   sterling, 

rlin  { 

and    this    in 
■ 

the     United    State-     and 
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Cost-Keeping  in  the    Foundry. 


By  R    W.  McDowell. 


INT  tin  to 

.,    system  i  only,  showing    the 

main  I  counting  in  as  plain  and 

simple  .1  manm  i   as  pi  issible. 

The    sub  undi  h        bei  erne  of 

far    greati  foundrymen    than    it    formerly 

ving  partly  to  the  vast  improvements  that  have 
been  made  in  foundry  methods  and  appliances,  making 
it  necessary  to  keep  the  methods  in  the  office    up  to  the 
standard    ol    those  in  the  foundry,  but  due  to  a  gi  iati 
extent    to  the   keen   competition  oi   recent    years 
has  made  it  necessary  for  the  foundryman  to  know  just 
what    his  produd  is  costing,  and  how  to  reduce  thi 
if  possible.     And  the  only  way  that  he  can  obtain  this 
information  is  through  an  accurate  and  reliable  system  oi 
cost  records,  the  rough  estimates  thai  served  the  purpose 
in  former  years  beina  practically  worthless. 

\  cosl  keeping  system  for  a  foundry  is  neither  as  diffi- 
cult to  handle  nor  as  complicated  as  might  be  imagined. 
Like  the  cost  accounting  for  anv  other  line  oi  manufai  - 
hiring  business,  it  is  based  on  four  main  elements  of 
e,  namely  :  Material,  labour,  factory  expense 
(including  such  items  as  lubricating  oil,  maintenance  oi 
machinery,  flasks,  eti  .),  and  general  expense  (including 
taxes,  insurance,  etc).  The  system  should  be  devised 
with  a  view  of  obtaining  these  items  with  accuracy  and 
with  little  trouble. 

I  he  cost  system  should  be  arranged  to  run  in  harmony 
with  the  general  accounting  system,  being  in  fact  a  part 
of  it.  Special  columns  should  be  provided  in  the  books 
of  original  entry  to  take  care  of  the  various  items  men- 
tioned above,  from  which  they  may  be  obtained  for  tin- 
cost  sheet.  It  is  better  to  figure  costs  by  the  month. 
and  not  to  attempt  daily  costs,  as  i1  is  manifestly  impos 
sible  to  obtain  the  various  items  of  expense,  outside  of 
material  and  labour  daily.  These  may,  however,  be 
d  monthly  direct  from  the  general  account 
book-. 

In  operating  a  cost  system,  one  can  do  no  better  than 
to   follow   the   rule  given   below,    which   appeared   in  an 
article  on  manufacturing  accounts  by  Kenneth  Fal 
It  is  as  follows  :  — 

I  e  keystone  of  factory  accounting  is  a  rigid  adhe- 
rence to  the  rule  that  no  work  shall  be  put  in  hand, 
expenditure  incurred,  or  goods  or  materials  delivered, 
i1  written  authority  emanating  from  thi  offii  i  id 
I  papers  and  rei  ords  referring  to  or  reporting  sui  h 
work  must  bear  the  number  oi  the  ordi  i  authori 
same."  This  may  be  adapted  to  any  line  of  cost  account- 
ing. 

Materials. 

Iron  being  the  most   important   item  of  the  material 

the  reporting  of  it  will  firsl   be  considered.     Each 

day's  heat  is  reported  in  a  blank    imilai  to  Form  i.    This 

reportmay.il  ■    be  arranged  to  show  the  amount 

.  ii  eai  h  chai    e  b;    an  inging  a  i  i  ilumn  for  each  kind  of 

nd  leaving  a  line  fo  i  Hiese  report 

shi  mid   be   mad  ■   up  with  care  am  I    measures  shi  ml  I   be 


taken   to  see   that    I  11    times.      \ 

monthly   report,   Form  om    the  daily 

showing  the  total  quantity  oi  iron  used  during 

the  month,   together  with   the  and  flux  are 
also  iti'  luded  in  th 

Sand  and  similar  material-  ai 

lik    I    >rm   ;.      \   method  oi  checking  these  slips  should 
be  provided  so  as  to  insure  accuracy.     Moulding   ind 
sand    should   be  brought   in  on  trucks  of    large  cap 
ing  weighed  . 
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DAILY  MATERIAL  REPORT 
Dale 


Kind  of  Materia! 


No.  lbs.  MoldmsSaml- 
No.  lbs.  Core  Sand- 
No.  Us.  Facing- 
No.  lbs.  Flour- 

Chaplets- 
No.  lbs.  Fire  Clay- 
No.  Gals.  Linseed  Oil  - 
No.  Gals.  Core  Compound- 
No.  Gals.  Ho]  i 
No.  Quarts  Carbon  Oil 


Kir,.    3.       DULY    MATERIAL    REPORT. 

Other  materials  which  are  of  convenient  bulk  for  keeping 
in  the  store  room  are  obtained  by  means  of  requisitions. 
The  ideal  method  of  keeping  track  of  material  would  be 
to  keep  it  all  in  the  store  room  and  let  nothing  go  ou1 
without  a  requisition  having  been  made  out  for  it,  but  in 
the  case  of  iron,  coke,  sand,  etc.,  this  would  be  impi 
so  that  the  only  method  to  pursue  is  to  correctly  , 
them. 

Stock    records    should    be    kept.,    and    whenevei 
material  runs  low  an  inventory  of  it  should  be    aken  and 
the  stock  record  checked  with  it.      Besides  proving  the 
record-.  es  a  great  deal  of  time  at  the  close  ol 

-  it  will  not  be  necessary  to  take  a  full  in- 
all   materials.      A   convenient   form  oi 
\  D  in  Form  4. 

Labour. 

The  1  -.'  expense  item  i-  the  labour.  There 
number  of  methods  of  keeping  track  of  the  labour  in  it 
foundry',  .ill  of  which  have  their  own  advantages,  and  it 
Sfely  <>n  what  proportion  of  the  labour  is 
or  by  the  day.  and  what  bv  the  piece,  as  t- 
method  should  be  employed.  But  in  the  opinion  of  the 
writer,   the  best  method   is   found  in   the   usi 
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'.out   what   wri                                   I'    may 
from  cards  turned  in  by  the  mouldei 1 

I  taking  down 


Name  of  Materia! 

RF.CORD  OF  MATERIAL 
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1  rsed 
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Amount 
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productive  and  non-productive  labour,   for  convenience 
in  figuring  costs.     W  d  by  depart- 

allowed 

-  h  department. 

A    columns    I  tory    and   general. 

should   be  run  in   the  >h   book,   and 

booh  or  vi  '   ' 

In    this    way    all  expenses  incurred  during  the 

inn nih  are  classified  in  the  regular  books  and  are  111  the 

ler  the   main 
and  it  1-  thus  assured  t1 
expense  items  will  be  omitted  in  making  up  the  cost 
A  shop  ordei    is  issued  monthly  for  keeping  track  of  all 
,    all    materia]  and  labour  used  for  this  purpose 
being   charged    up  e  of  the 

purchase  book  is  shown  in  Form  S,  showing  thearrange- 
ilumns.      In    case    of    the    plant 
divided    into   depai  are   allowed 

dej mi  1  mem .  also 
The  com    -1  1  Material,  other 

than  iron,  is  obtained   from  the   "used  "division  of  the 
stock  records    and    figured    at      os1    value.     The   cosl    oi 
iron  is  transferred  from  the  monthly  iron  report.     Pro- 
ductive  and    non-productive    labour   are    then   obi 
from    the    pay    roll,    and    then 

i    expense,    fuel    and    light    and    sui  d 
taken   from   the   special   columns   in   the   regular   books, 
and  repairs  as  shown  by  the  shop  order.     The  total  of 
these  items  gives  the  net  cost  of   production.     To  tins 
total  1-  add-  d  to  ighl    offi  nd  special 

expense,  giving  the  wholi  cost  of  operating  for  the  month. 
The  expense  of  producing  patterns  should  be  treated 
in  the  same  manm  tnery.     li  so    desired,    the 

sheet    may    be   arrar   e<  rding  to  departments,  and 

.  angi  nan:   i  1   a  large    plant,  but  it    is 

not  so  shown  111  the    illustration,  .is    tins    is  intent 
lllusti  aii    a  general  system. 

The   forms   shown    here   w   luld,   of   Ci 
modified  considerabl;  y  special 

line  of  foundry  weak. 


the  name,  number,  pattern  and  number  up,  of  each 
moulder.  This  is  entered  on  the  production  she  t.  and 
,,,,  heel  made  up  in  as  manj  copies  as  required,  ft  is 
,  ompleted  when  thi  weighmast.  1  :  1  opy  comes  m  to  the 
offii  e  'iv  in"  the  result  of  the  hi  at. 

I  lie  time  book  01    pay  roll    is  shown  m  Form  7.     this 

is  arranged   in   very   much   the  usual   manner,   with   the 

,,  0i  the  provision  win.  h  is  made  foi  s<  parating 


1 

■ —       I  — — 


I  11,,   i),      MONTHLY    I  OS!    SH  l  I   I. 
,  pa|  1  1    ,  ad  before  thi    1  Koundr)  men  s  Association. 
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Automatic  Spur=Gear  Cutting    Machine. 

For  Gears  up  to  30  in.  diameter  by  9  in.  face  by    4  in.   diametral   pitcb. 
By  Tbe  E.   J.  Flatber  Manufacturing  Company. 


g    i  arrying  the  work  spindle 

with  the  main   frame  of  the  mai 

the  whi  -.        strong  box  section.     The  main  frame 

lient  cupboards,   containing    all    the  changi 

thi    tank  from  which  the 


i 
clutch  and  th<  '  tion  clutch. 

;  round,  and  I 


AUTOMATI         I'Ul       U    IR    CUTTING    M 


-    i 
. 

int.     The  pump  is  also  driven  by  gearing. 
The    head    carrying    the    work    spindle    consists    of    a 

•  on  the  two  vi  •    slides  on   th<    from    i 
g.     It  is  adjusted   for  height  by  means  of   hand- 
in  front  of  thi       ai  rid 

ever  which  draws  it   firmly   hack   on    i 
.  nd  binds  it  solid  with  the  hou 
imenl . 


;tC(  I  won:-    ■ 

b\   the 

-      ■ 

oi    injury.     The 

■     M 
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Our  Weekly  Biography. 

Hugh  Erat  Harrison.  B.Sc.  A.M.Inst.C.E.,    M.I.E.E.,    F.C.S. 


Mr.   M.    E.  Harrison,   Principal  of  I        I 

g     Testing;,  and  Training  Institution,  and  Boai  I 
o!  Trade  Electric  Inspector  for  Tunbridge  Wells,  Ci  - 
and     Godalming,    was     born    at    Westminster    in     [859. 

atrii  ulated,   in   1876  hi    u  .1-  ■  nro      : 

of    University    College,    London.      Twelve     months    later 

the  <  lothvvorkers'  Scholarship  for  Chemistrj 

and  Physics,  and,  after  studying  for  a  short  time  abroad, 

he    graduated    Bachelor    of    Science,    obtaining 

honours  in  Experimental  Physics. 

The  following  year  Mr.  Harrison  entered  the  works 
of  the  Anglo-American  Brush 
Company,  and  after  super- 
intending with  marked  success 
the  lighting  of  the  Swansea 
Docks  Extension  Works,  he- 
was  induced  by  Mr.  Robert 
tond  to  join  the  staff 
of  Messrs.  Hammond  and  Co. 
The  first  lighting  contract 
carried  out  by  Mr.  Harrison 
for  tli is  firm  was  for  Palmer's 
Shipbuilding  Company,  Jarrow- 
on-Tyne.  He  had  some  unique 
experience  at  Barnsley,  where 
those  interested  in  the  manufac- 
ture of  gas  took  active  although 
vain,  measures  to  preclude  the 
success  of  the  undertaking. 
-  time  Mr.  Harrison 
1  mging-engineer  oi  the  Sheffield  distrii  1  ol 
Hammond  and  Co.'s  works.  In  less  than  two 
vear-,  be  became  responsible  for  the  following  electric 
lighting  installations  :— H.  Bessemer  and  Co.,  John 
1  i  Co.,  Charles  Cammell  and  Co.,  Daw    Bros. 

and  ( !o      Sti  <  I,    I  021  i    and   Hampton   (Sheftii  Id),    \ 
H  t(    hen  Co.,  John  Fo\\  ler  and  Co.  1  Leeds)    I 

>e(t    In    1   Co.,    Patent    Shaft    and  Axletree  Co.   (Wednes- 

ii  Eastern  Railwaj   Co.  (York),  A,   Li  sli 
I  Iros,  (Tyne),  R.  Hornsb)  and  Sons  (Grantham), 

ind  Worksop. 


1      [882  Mr.  ]  [ammond  ask   I    Mr.   1  tarrison  to  1 
his    post    at    Sheffield    for   the   purpose   of   establishing   a 
Training    College    for   Eli  in    London. 

hi     scheme,   initiated  h\    Mr.    H  nd  developed 

In    Mr.   I  [ai  rison,  \\  as  essei 

all   modern   technical   institutions.     The   instructors   were 
tl  men.  and  the  training    lid  I  he  CO 

tie-  but  in  the  work-  ol  the  Hammond  Company. 
Thus,     in     no     -mall     degree     Messrs.     Hammond    and 
I  [arrison    ma;    1  laim    to  b 
sj  stem  ol  ii  1  ning  elei 

1  twing  to  adverse  circum- 
stance-, in  [885  the  College 
was  temporarily  closed,  and 
Mr.  Harrison  became  a  partner 
in  the  firm  afterwards  known 
as  Phillips,  Harrison  and 
Hart. 

For      a       short       time        he 
was    clerk      to     the     Research 
Committee   of    the     Institution 
of       Mechanical         Engineers, 
and  was     from     1SS7    to     1901 
assistant     examiner     in     Mag- 
netism     and       Electricity      to 
the    Board     of    Education.     In 
iSSS    Mr.    Hammond,    in   con- 
junction      with       his      former 
colleagues,    decided     to    revive 
the     old     College,     and     asked 
ume  his  former  office.     The  present 
in     sotnew  bit     broadei     lines,     was 
nd       1      Vlarcl        [90  I     into 

premises  of  its  own  design  and  building  at  Faraday  House, 
Southampton  Row. 

Mr.    H.    E.    Harrison  cial 

Institution  of  Civil   Engineers,  .1   r  illow    1  :   the  Ch 

and    1  pasl    Vlenib*  I    stitution 

I    1  I   Engineers,  bj 

their    delegates    to    represent    thi     s'  the    Inter- 

natio         '  it  St.  Lo  1904. 


E.    HARRISON,    B.SC,    A.M.INST.C.E 


Mr,    I  larrison   to  1 

institution,     based 

di   1    hi     [889, 
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The  British  Engineering    Output, 

(As    seen  through   American    Spectacles. ) 

Being  an  Abstract  from  the  Eleventh   Special   Report  of  the    U-S-   Commissioner  of  Labour 
on    the  Regulation  and   Restriction  of   Output. 


II. — Shipbuilding. 

FOR 
tercsting  as  I 
chang 
shipbuilding  j  generation  ago  cue  significant  work  al 
shipyard   is  done  by   the  workers  in   iron  an  I    - 

■    the    United    Society    of    Boiler 
Makers      nd    Iron  Stee     Shipbuilders.        All 

almost  !  wood-working  trades  are  call 

in    the   building    of    ships,    the    members    u 
be  ause  of  the  sti 
of  their  organisation  and'  the  important  part  they  p 
connection  with  the  vessel,  virtually  determine  the  si 

the    shipbuilding    industry    in 
Britain     and   therefore   the}    arc   most    worthy   of    - 
It   is  less  t      saj    that    the     work     of     this     gi 

km  iv  •     '  the    black    .-quad."     is 

md  mong    many    minoi     { 

which  thi    following    ire  the  chief  :  The  platers,  th     a    y 

riveters,  the  holders  up,  thi    caulkers,  p 
drillers — these  being  the  men   that  work  directh    on  the 
great  mass  of  material  entering  into  the   structui 
-nip. 
The  "black  squad"  is  also  peculiarly  interesting 
ll    Eng  and    ha>   been    for   so    man 
ilding  nation  of  the  world.     The  shipbi 
is  also  especiallj   worth}'  of  study  becausi 

.  ivernment  work  done  in  British  ship- 
gives  an  excellent  opportunit}    ; 
■  I  nr  problem  under  governmental  and  privati 
work.       This 
study   will   be  all   the   mure   valuable  because   in    tl 
dustry  more  than  in  almost  any  other  of  such  promi 
the    \\  been    able    to    limit    the    nun;' 

apprei  les   b\    formal   local   agreemen 

bj    pressure   without     a     formal     agrei 
-  .  i  a  limitation  ol   numbi 
:    peculiarit)    of  the  work 
member-   of   this   union   is   that   the}    are    working   more 
;-  the  case  in  almost  an}   other 
industry,    certainly    in    an\    other    industry    requirii 

■  i;  sical    strength   i  oupled   with    - 
St  ill  i  ne  othi 
■  i  men  from  an}-  other  impi  n 
in  th'  itivel}   high  wages  the\   i 

ed  in  the  i  hiel  shops 
I  i   flood  ol   light   not   onh 

gener; 
of  the  different  methods  of  payment  on  thi    same. 

The    Thames. 

ft  is 

of  the  countt ! 

'  I  shipyards  on 


i 

i  mile, 
,pe  at  which  tl 

I 
ids    with    which    tl  i 

Attitude    towards  Machinery  Question. 

: 

-:    pyards 
on   the 

! 

tivelj    conti 

the  labour  supplv.     I 

!     onlj   b) 

in   that   the;  willing 

should  be 

i    in  improve- 
>  Is  that 

' 
i 
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-    I    had  little  expi  ctatii  n   that 
nui  h  more  convenii  nt  the 
black  squad  "  on  piece  would  sub 

cant  reduction  per  unit  of  work.      ["hi 
would  1  ui  h  p<  r  ton  for  preparing   th< 

-  much  per  hundred  for  driving  the  rivets, 
but   1   did   hi  e  advai 

a   ver)    much  gn  ati  r  1  xti  nt   the  large  sums 
1    ed    in    fixed    capital.        I 

1     i!    rm    gain    would    not   1 from    .1 

'■  duction  oi       1     ■    ci      ei    hundred  or  per  ton,  bu(    from 
an\    more  tons  ol    mat<  rial   and   thus 
"I   '  hargi  -    ov<  r   .1    very   much    lai  .■■ 
base. 

I  virtually  rebuilt  the  yard  at  an  expense  ol   something 

["(     my    surprise    and    disappointment    1 

that  1  got  no  reduction  in  price  and  that  for  some 

ason   or   another,    although   with   the   same   effort    very 

work  might  have  been  turned  out,   I   gol   no 

work  than  1  did  before.     The  upshot  of  the  whole 

1  --  was  that  I  was  out  the  original  outlay  on  which 

eci    fed  a  penny's  return.     The  equipment 

■ting   out   and   rusting   out,    all    in    order   that    the 

men  might  turn  out  the  same  amount  of  work   at 

me  prici    and  with  very  much  less  effort.     Instead 

gri  at   effort   .1-   thi  v  did  befon     and 

g   out   a   much   larger  product,    they   work   a    little 

heir  work  and  work  fe\v<  r  hours. 

Hours  of  WorK. 

rk    was   made   to   him   that    it    was    hard    to 

■land  why  men  who  are  paid  strictly  by  the  number 

'  1   work  they  turn  out  should  not  turn  out     nop 

with  better  appliances  unless  they  were  previously 

■verworked,  and  he  was  asked  if  he  considered  that   the) 

ad  i"  en  ovei  woi  ki  d.     i  fe  answered  :  — 

1  means.     The  trouble  with  the  British  workman 
he  has  .,   , ,  ,.|.ul,    ,    .  dard  ol   effi  1 

living,    and    that    his    ambition    never,    or    rareh       goes 
ibove  this.     'Iln    result  is  that  he  is  perfectly  willing  to 
1   In-   traditional   basis  and  knock   off   work   rather 
>y  more  work  to  increase  his  economii    well-b 
lack  of  ambition.     This  is  al]  the  more  true  in  the 
workmen  in  this  group  becausi    thei    an 
!t  the  top  of  the  notch.     The  skilled  engineer  counts  him- 
sell    fortunate   if   he   earns    from    55   to  40   shillings   per 
week  of  51  to  54  hours.     These  pieci    workers    because  ol 
nonopolj .   cam    from    10   to    15    shillings    pi  1    da) 
I  lie  result  is  that  from  35  to  44  hours  .1  wi  1  k  is  as  much 
'<s    we    can    indue-    them    to   work    under    any    circum- 

That    gives    them     a     In  Her    total     wag<      than 
almost    any    other    important    bod>     oi    workmen    in    the 
d   Kingdom. 
rhis_  explanation,    while   highly    interesting    and   valu- 

complel iigh   to  be  1  ntirel)    satis- 

lt  was  found  later  that,  so  fa  working 

!  'I"   ■ inn  oi  pa\   received  wen   concerned    the 

in's    stati  mint    was    well    within    hounds         [n 

ill'1    story    was    nol    onlv    ho, and    i.\    other 

ers  in  that  and  other  centres  ,,l   shipbuilding,   hut 

1    and  wage  books  frequent!)   linn,  d  thi 

'"  "'■     Why  any  bod)    ol   men,   however,  should   not   be 
willing,  in  the  mild  climate  and  long  daylight  ol  Greal 
Britain,  and  in  as  healthful  a  part  as  this, "to  work  li  ngei 
than    these    piece    workers    in  "  tin     shipyard    work    wa 
- 

Large   numbers  ol    workmen   in   thi    different    localites 

nti  rviewed   on   this   subject.     At    the   h.  ginning    ol 

'  '     ew  thi      ami      torv  was  told,  that  thi  re  wi  re 


One  was  1  -  of  the 

working   time   whii 

nil.   thi  1      drawn  from  false,   because 

,■.  oi  matei  ial, 

or  an   accidi  .    ,  ■    department   of  the 

;  ,  e,  so  that    under 

men  to  w  ork 

■   a.  44  hours. 
1    e  othi  ged  in  this 

1  k    could    or    did    have    a 
idea    ol    the   at  dui  usness   ol    the    a  >il ,    .aid    that    no   man 
could  stand  it  to  work  11a  n  si  ven  hours  a  day 

>:,  ,  abli     numh 
'litis  explana    on  seemed 

tquiry,  by  a  vil 

oi  ilc     egii  located,  by  a 

ids    of    the    unions 
it  is  in  0  disi  ovi  r  ilia      hi     1  en   in  the  •■  black 

squad  "    were    less  rtei     lived    than    the 

B  ish  workman.  In  la.  t,  then  are  ri  asons  to 
believi  that,  considering  that  rates  ol  wages  are  paid 
which    enabli         bettet      call  oni    of   the 

most  healthful  of  thi  great  industries. 

iin     next     hing    noted   was   that,    where   these   people 
working  on  piece,  and.  because  oi   the  heaviness  <  t 
>ik,  usually  in  squads  oi  in  m  twi   to  five  am 
times  as  many  as  twelve,   there  was   a   remarkable  uni- 
formity in  1  ■  -  wen-  unifi  1 

nber  ol  hours  worked  p.  r  w  eek.  w  1  ek  in  and  w  eek 

01  itl)    in    tin    '  ai  nings   of   the   diffi  1  •  ut 

■ 

Endli  nt    was    t,  und    .     n  rig    the   employ<  rs 

1 1  was  s ta ted  ■ 

ing  up  appearam  es,  the  pie.  ers   would  ni 

to  all  be  presi  1  one  man  would  drift 

mi    in  ill'    ni'  1  al   anothi  1 .  one 

-roup    would    knock"    off   eai  .  1  11.  mi,,     . 

would   quit   work   latei  -so   that    the  yards   have 
t,,  1,.    ki  pt   opi  n   long  hi  'gel    short   hours 

worked.     The   employers   wen    asked   why    they   did   not 

aii   thi    oi'  i '    worki    ■    foi    a  1  ertain   numb 
hours  per  d.w  .  beginning  and  ■    ■  1  defini  e  time. 

1  iii      the;     .id."  w 1    ■  1  aid  not  gi  1  the  men  to  agre. 
hat    bei  must   preteni 

-   due  to  sickness,  accident,  lack  of  materia!,         I 
1 1,,  1     nfluences    over   which    thi  -     no  ( ont  rol,    hut 

«    or    other    the    a out    with   a    mar- 

is  uniformit)  mi        ■  gs." 

Starting  Work 

It  is  .,  very  general  custi  sh  industry,  in  all 

hi.    thi    men   start   work   before  breakfast, 

■  v.    a   workman   a   given   tinn     often   half  an  hour 

after  tin-  works  start     to  beg  n   work,  and  if  he  does  not 

begin   work  th.  'die  w  arks  start 

of  a  day.     A  study 

.1  ihc  returns  from  a  represeni  yard  shows  that 

5t  be  very  poorl        aimed  before  breakfast. 

aids    do    not     start    up    until     aiai     o'clock    ml     Moll- 

speciall)    the    Monday    aftei    pa)    day.     The    men 

lo     1        ■•  I    an  .  . a  •         ■  order  to  put  in  the 

number  oi  hours  which  tradition  pern  ;-  them  to  work. 
It  the  yards  an  to  be  opi  ned  rom  51  to  54  hours  .,  wei  1. 
and  th.  "  woik  .  '    :  a.   avet  age  less  than  fivi 

days  ■    week,  they  must  eithei   conn    late  in  the  morning 

I  .a  Iy   in    th.    all.  1  an,'  111  II  mud  to  tin     i  iv.l,  rs, 

i  ■      ,  ■  1 .1  1  ha  1  1 1  n   .1.1,1.1,  numbei  is  given  in  one 

n   ih.    column   headed   "  Vverage  number  on 

pieci     oei         1  1   "    i li.     ie  1     the    number    1  t 
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groups  0!    squ  men  n  ork  in  §  I 

ese  figui  es  thai  rivetin 
lime  v  he  case. 

From     the    beginning    the    first    explanation    of    this 

strange  phenomenon  did  not  seem  to  be  the  proper  one, 

k  of  an)  explanation  so  far  mentioned  there  musi 

ibiding  cause  w  hy  these  ph 

on  such  large  pay,  worked  such  nd  did  such  a 

amount  of  work.     It  i-.  needless  to  say  that  the 

work  rapidl)   under   these  circumstances  was 

I   ii    one   group   worked   more   I 
i   :t  musi   havi  in  the 

«  01  k  later    in  on 

-    ch    uniform   results.     <  lm-   can    readily 
i    ,      ction   how    utterl)    demor  alising   to   the 
apprentices  and  time  workers  Mich  conduct  on  thi    p 
the  piece  workers   musi    bi        I         i    the  piece   workers 
apparently  perfectly  indifferent  as  to  the  time  the) 
k,   as  to  the  speed  at  which  they  work,  as 
ume  at  which  they  knock  off,  and,  above  all,  to  see  them 
ius,   can   have  onh    an   injurious  eflfecl 
on  the  men  and  hoys  working  on  time. 

It    is    virtually  unknown    for    members    oi    the 
squad"  working  on  piece,  and  especiall)    for   i 

go  into  the  shop  before  breakfast  i  n   M 
i  \   method  ol  he  north-easl      iasl 

Saturday  up  to  Tuesda)    night,  ho'.dir  s 
pav   for  making   up   the    sheets.      The   distribution 
of    the    loafing    time    is    interesting.     The 

up   their  time  to  thi  «      od    for   w  hicli 

they  will  be  paid  on  Saturday  rarely  come  in  on  Wednes- 

.  at  all.     Son 0  -        i    ly  at  all  comes,  and 

iq  to  the  statement  ol  the  m  tna  ol  the 

-  on  the  coasl  i  ent.  ol  them 

The    Men's    View. 

3ii     ,  ound  between  the  staterw 

ents  of   the  working 
and  the  union  secretaries  on  this  point.      The  men  did  not 
: ..  the  time   record  as  taken   from  the  books.     They 
losl    time    largely     to     the     fact    that    the 
men  work  in  squads,  and  it  a  single  member  be  absent 
nnot  proi  H       sei  retary   of   the   boiler 

makers'   society   said   that    he   had   established   a    - 

11  making  up  a  complete  squad  when  one 

embers    fail  d    to  appear.     The   firms   usuall) 

however,    that,    virtually,    under   one   pretence    or 

the  workmen  refuse  to  take  a  stranger  into  their 

and   the  absence  of  a    single  man   from   a   squad 

althout  ill  extra   nun   about   th 

ans    thai    the    squad    remains    idle    until    the 
appears.     It  ;>  almost  a  universal  complain! 
id    is    most    likely    to   be 
■    i  il  the  holders-up  getting  drunl 
In  the  shipbuilding  trade  where  piece  workers  in   the 
nportanl  branches  (excepl  thai  of  the  shipwi 
numerous  as   to  dominate  the   situation   th 
that  the  restriction  of  output  takes  is  the  lin 

of  days  or  hours  worked  per  week.     This 
1 1    with    thi 

! 
and  there. 
Whether  one  takes  the  time  hook-,  which  are  usually 
so  im;  make   stati 

hi  ■■   hi     takes   thi    or  al    »tati  m<  nl 

iffii  ial  publii 
unions    themselves,    he    is    conscious    of    the    fact     tb.v 

ilar  time,  as  well    i 


number  ol   hi 

nput  in 
ways  about  v 
the  stai 

I'll'  '  i  i   the  part  of 

tglish  w  orking 

children  for 
l 
and   pn  tt)    w.  11    di  lined 

iart  of  both  i  ii   how 

much  v  ible  a  working-  man  of  a 

ass    i"    maintain    this    traditional    standard. 
The  objei  i  ol  the  emploj  i  out  of  the  wi 

man  in  some  manm 

'  (  lard.     Under  the  present 

strained   relations   thi 

i  erned   in   ai  quiring       i  mone; 

minimum   of  elTort   than  sum 

Attitude  of  Employers. 

[i    introduced  in  the 
shipbuilding    industry   in   I  i 
pi  osperous    da)  -    ol     mom 
little  read)    to  avail  them- 

■  m<  n    in    this 
industry  find  it   remarkably  easy   in  these   trades  to  earn 
al    wages.     As   improvements   are   gradually 
fori  ed    in    and    thi  ed,    are 

enabled  to  get  a  relativel)   large  share-  of  the  gains  from 
-.    the    tendi  m  j     to    dillydallying    be- 
comes    even     greater.        i  improvement     ol 

tends    to   greater  >s   oi    time. 

ry  keeping  of 
time  on  the  part  ol  the  working  men  when  trad.-  is  brisk 

shipbuilder  : 

1  he  amount 
lucl  turned  ou  p  and 

i    ed  from  the 

fact    save   th 

take  more  holidays." 

ii  nl)  advised 

n  to  work  hard  in  g 

end  clearl)    the 

and  th  re  con- 

1 

i    own 

s  of  the  employers,  were 

needs  i 

-i  rikes, 

A    -■ 

-  view  -  :   "  I  notably 

week,  '  ures  thai  in  the 

I.    ami 

-   manv 
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ai  h  as  mi  n  (In  .it   I 

would 
....  ... 

i;  eci  gnisi  d 

standard  nd   that   the 

uulil  \\orl<  harder  than  at  present   il 
ordei  tain    the    customar) 

!  ..i  life.     While  there  is  doubtless  much  truth  in 
this   position,   it 

i  int. 
Mr.     Robert     Knight,     foi 
Boiler  Makers'  and   Irot     ind   Steel  Shipbuilders'  Soi     I 

i  dim  ss  and  absent  i   do  not  occui 
only.     He   stati  -    that    a    Few   yi 

•t   time  the    - 
rs    to    get   l 
together  in  the  office  and  inquin    into   the  ca 

.    the   m(  n  wei         ■  •  ithout 

cause  it  would  I  on  this 

i  were  actua  I  ed      nd   paid.     Mr. 

hi    a1 tin    men 

mi  asui  ■  i  i  thi  ii  ow  n  fault .     There 

ei   i  tli'.  \  'leu  - 
two  parties.     The  workmen,   including  ers,   in- 

sist that  the  employers  do  not  furnish  proper  facilities  lor 
coi  ipleting  squads  where  one  or   more  members  an    un- 
bh   absi  in. 

Maximum  and   Minimum    Reduction. 

Mr.  Knight  insists  that  the  men  suffer  more  than  the 
employers  do  for  the  simple  reason   that   the  abs' 

i  w  ill  often  prevenl  i  rking. 

eci     svor1     rs     iccon 
i  ■  at.  more  won;  than  the  day  wot 
i  .  talkers  knock  off  very  little,  perl 
half-an-hour  a  week.     The)    are  thi    most   regular  work- 
men in  the  society     losing  very   little  time    although  the) 
usuall)   ha\  i    a  foi  mal  limitation  ol   the  amount  ol 
to  b<    dom    j  •  i    da;        ["hej    seem   to   havi    bei  ome  accus- 

1  to  put  in  the  whole  day  at  a 
so  that    il   tin 
must  kei  p  pr<  n\   sti  adily    . 

Mr.  Knight  counts  it'  on.  oi  h:<  great  achievements 
that  he  succeeded  in  getting  an  agreement  fixing  a 
maximum  and  minimum  reduction.  He  relates  that 
some  twenty  years  ago  the  i  mpli  pti  d  .1  fourth 

w  ithin   a    shot  1    time.      I  le   proti  sted 
against   it   on  I  hat    it   \\  1  uld   nol   bi    beneficial 

to  the  employers  then    elves        Hie)    forced  thi    reduction, 
however,  and  when  .1  gradual  revival  o)   business  began 

ordei  each  olatei 

lion,  thinking  that  ii  was  getting  about  all  thi  orders 
going  and  that  it  would  have  no  difficulty  in  getting 
■1  to  earn  them  cut,  took  all  the  order-  ii  could 
get.  Win  n  the  workmen  discovered  all  the  shops  busy, 
they  immediateh    demanded   an   increase  oi   wage: 

I  ,   il,,    amount   oi   thi    last   1  edui  tii  in.     Oi   coui  se, 
Ihe  employers    were  compelled   to  grant    the   advance,   as 

most   ol   them   had  orders   for   Full   twelvi    1 iths'  work. 

In  .  ther  words,  the\   had  made  contracts  on  the  old  wagi 
I  found  tin  mseh  es  1  ompi  lied  to  pay   to  pei   cent, 
advance   on   all   the  orders.     This  was   sufficient    to   turn 
the  possible  profit-  into  a  loss. 

Mr.     Kntcht     insists    that    fixing    the    maximum    and 

1    1 ,  dm  1 1 .  .ii    ti  nd-    to    make    01  dei  -    ven    much 

more   sti     :'  '         '"    old    system,    when   business 

1,,  .  rut     1  the   cmplo)  ei  -   ,dw  n\  -    felt    thai    they 

could   force  one  reduction  after  anothei       In    fact,   under 


that    system    thi 

s,   knowing  what   tl  :i 

)        -  lion  in 
makinj  1   building. 

shipyards,   \vl  ol   the  union,   did 

ot  hesitati 

.         .  idustrj .        He 

has  shi] 

■  I  union   nn  n.      \\  w  agi  - 

andard,  he  .  - 

cen  quent   and  the 

quality  of  work  was  al,  there  was 

liflficulty  than  with  the  unii  Hi       isired  to 

and  did  run.  the  shipyard  largely   on  piecework,  and 

ore  or  less 

-  rsy  with  each  individual  workman  and  had  what 

virtuall;  trike  1  en  om     by   one 

1    loi  e  he  1  e  on  the  with   the   m- 

....        or k mi  N" ow ,  whi 

the  two  par'''  confi  ntervals  and 

1  hii  h  thi    pi'  ri    fixed.     The 

1  -,  caulki  rs,  ;    id  di  illi  rs  on  the  Tyne 
and  Wear  were  fixed  about  twi 

the  Clyde  dis  al  prices  have 

to  time,  but  tin    basis  -till  servi  - 

it    for   the   ,     .  In   the  1 

district  the  two  associations  1mm    agreed  that  the  prices 

shall  not  he  increased  or  decreasei     non    than  5  per  rent. 

.aid    in  t    nin  m  i    than     one:-     in     six 

1-     and    that    the   maximu 

How  Time  is  Lost. 

■      .  •    -land  that   althi 

havi  01  mal  rules  restrict- 

ing thi         ot     t  ol   work,  then  e  or  li    -  gem  1  al 

undi  1  standing  oi   '  1  1}  '-  w  ork,   in 

M.rkman,  and  a  considerable  degree  oi 
uniformity   a-   to   the   amount   actual!)    done.     There   is, 

riy  particular 
workman  :-  observed  to  be  working   at   a   rale  which  the 

.    he  it  ered  at. 

that  the  less 

.1  n  out  in  a  given  time  thi 

still    prevails  ainl  thi  n    \\  ork    slowly    it 

requires   a   larger    number   of   nun    ti     nun   out    a    given 

.  ■  1  '.       and    tl.i     largi       the    number   of    men 

ed    the    less    likelihood    1  Found 

uni         oyei  ?  a  wi  11-kni  wn  fact  that  the  gi    atest 

an  ini  rease  ol    w  ages   al   any 
that  trade  i-  brisk  and  that  all  working  men  are  actually 
employed.      It   nine-tenths  1       hi  worked  harder  and 

turned  out  tin  sami  amount  ol  product  thai  all  the  men 
turned   out,    leaving    one-tenth    unemployed,    it    would   be 

hem  to  niaki    .  1  <  m1,.,  i  \\ , 
■in    in  ini  1 1 .1-1  oi  w  ages. 

He  says  that  joiners,  whi    arc  paid  b)   the  daw  ' 
the  average  about  .-  pi  r  ci  nt.  ot  tin    working  I  ; 

riveters  losi  hem  25  to  ; ;  per  cent  nl  the  working  time, 
or  more  than  am  oilier  class  ot  working  men.  I  he 
nl. ii.  1-    ■.'.  ho  are  better  paid,  losi  t  less  than  the 

'  probabl)   because  tin 

m  ,1',  ,     1     e  .  ,  the  platei  -    and  thi    foi  en  an  ha 

rf  a  platei    is  dischargi-d     h     i-   net 
mm     tn  find  anothei  Dlace  so  ensi!\   a-  the  riveter.     Each 
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plati  1  two   to  eight    helpers,    \\  horn    hi 

usually    5^.,    but    the    best    helpers    receivi     5-.    -;> 
a\  ei  age  plat<  1   receives  about    15s    a  da; 
This  employei   says  thai  hi    has   seen    in  I     1    den,  X.J., 
an  doing  what  seven  01    eight   do  in   his  yard.      In 
Amerii  moves    thi     puni  h    to    1  he    plati  -  ;    in 

Englai  or  eigh  the   plates   to  the   punch. 

He   thinks,    howevei     that    seven   or   eight    men    will    do 
six  or  ly  holes   in   England  .1-  thi    oni 

man   will   do   in   America.     Thi     timekeepei    ol    thi     firm 
was  called  in  and  asked  to  make  sum,'  investigal  1 
the  boi  as  to  the  loss  ol  time.      It  was 

admitted  that  it  is  not   the  habit   oi   this   firm   to  reduce 
tabli    for  statist!!  al  con  1]  ; 
1  it  made  up  for  the  \  eai ,  and  01 
red    with   another,    noi    do    the    books   oi    1 
shipyards   usually   show   how   much   time   is  actually    losl 
b)     bad    weather,    breakdowns,    lack    oi     material,    and 
other   causes   entirely    beyond    the    control    ol    the    work- 
men,  and  how  much  by   negligence  and    shi  tless 
the  workmen's  part.     In  the  opinion  of  the  timi  l 
howevei  eters   in  good   weather  will   lose   through 

idleness  and  shiftlessness  about  \\  days  a  week,  their 
actual  working  time  being  considerably  less  than  the 
da  • .  owing  10  loss  ol  time  thr<  >ugh  no 
faull  of  their  own.  Tin  time  lost  l>\  the  platers  through 
their  own  fault  is  estimated  l>\  him  al  about  10  pe!  cent, 
oiners,  who  work  lor  thi  most  part  indoors  and 
are  but  little  affected  by  the  weather  and  who  work 
:  at  ilav  rates.  lose  about  5  per  cent,  ol  the  possible 

working  ["his    may    be    taken,    therefon       is    thi 

norma!    loss    under    English    conditions    foi    indooi    time 
workers,    and   any    loss    abov<     this    bj    indoor    workers, 

10I  due  to  accident  or  the  fault  ol   il ipli  yers, 

must  be  considered  in  the  light  ol  the  theory  ol  status 
tr.  which  reference  has  already  beet,  made;  that  is,  due 
to  :h''  fact  that  under  the  relativel)  high  wages  the  men 
(an  earn  enough  to  maintain  their  traditional  status  in 
much  less  than  the  nominal  working  lime  per  week. 
Joiners  and  Overtime. 
The  shipwrij  work  is  largel)   oul   ol   dooi 

of  course  lose  more  time  from  bad  weather.     In  thi    1 
of  both  the  shipwrights  and  the  joiners,  piei  >  work  1-  pro- 
and  in  tin-  opinion  '.I  shipbuilders  generally  these 
workmen  are  slowing  down.    The  employe]-  quoted 

with  employers  generally,  that  then  1-  restriction 
Mi  it  wiili  .1  given  number  ol  men  (and 
even  with  thi  same  men  and  undei  Me  sami  conditions': 
it  take-  a  longer  time  to  turn  out  a  given  pie 
than  ii  did  a  dei  di  agi  and  very  much  longer  than  it 
did  thirty  to  fiftj   years  ago.     The  joini  1  1  positive 

rule  against  working  cep  ccii 

or  emergency.      \  few    years   ago  one  ol   the  ^"  <i   firms 
sent    a    number   of  joiners   out    to    finish    no    their   w  or  1 
during  a  trial   trip.     A'    twelvi    o'clock,    noon,   mi    - 
day  the  ii  1  n  threw  down  their  100U  and  refused  to  work 
overtime.     Tbe   vessel   was   -ii   far  mil    thai    ii    could 
and  did   not,  gel   back   to  port    until    si\   o'clock   ii 

evening.      Although     the    joiners     refused     to    w  01 1 
twelve.  '        demanded  overtimi    pa;    for  the  after- 

noon, and  the  firm,  knowing  thai   it   must   eitl 
run   the  risk  of  a  strike,  paid   the  claim. 

The    drillers,    although    1 
are    more  regular   than    thi  d  ( 

day. 
The   BreaKing  of  Squads. 

One  great  point  of  the  Ci  

eal    1  ■:   of  squads       In. 


Ill      SOIVH        I    . 

squad  fill,  d  up.       1 

as    Mr.    Knig 

them 

The  Tyne. 

lie-  ,\  1  mployi  1 

ewcastli 

'  ;   thai    lie  hold 

riction  of  appn 
refusi 
'     i"   work    w  ah    non-union    men.     In 
'.  ords,  they  have  a  mom     1 

1  1   1  cludi  rk  1 

as  in  ih,.  si  p  joim 

-use   builders,    win.  very 

■  '      pleasi        1       le  joiners  in  the  shi] 
ose  in  tlie  building 
supporl    them.      I  be  joini 

.  1.  good  time,  while  the  boiler  makei  s 
per  week.      I 
confirms  the  view   thai  the  statistics  of  lie-  t'n 

.     .  m  -  mode  betwi    n 
■  aci  ounl  oi  -i  -Mi.i  ial,  st(,nils,  sickness, 

causes.     Yet  then 
1  ntin  !\   to  ih'.  (.mil  .a  il- 
lt   was   found   from    mam    other   -ma-,  es  thai 
books,    save   in  ran-   instances,    show  much 

man  is  ,  ntitled  to  be  p..  1 

•    51   to  54  tioui  s  v,  orked  1  riots, 

jse  of  tin-  shi  ever  shown. 

I  his    si  i  retan    bears  out    th< 

.       that  the  soci<  pted 

lb    coi  roboi  .10  s  ■..-.  hat    s  thi    almosl  unani 
■    employers        .. 
«  ages  sui  h   as   the   increasi    .  er  cent,  in    1891 

ore 

.  quai  ter  days,  and  work   - 
In  other  wi  ..... 

iploy<  rs  do,  to  of   status     an   in- 

ables  one  b.    working  fewer  hoi 
he  end 

In    the   ease   of    the   boiler   maki 



1 

01  kers, 
w  hile    :  1  rts    that    th<    unii . 

almost    universally    thai     the    bonus    sj    ti 
tin-    straight 

.  hich    it    will    be   . 
iul   baek   on    time   wages   and  virtually 
1 :  e  on  thi 

ned  at   iS  In  ins  and  doi 
_ttl<    while   miIi..  ti     t2,  hi    gets   a 

ma  1     belii  t  ■ 
ibis  will  say  thai  hi 
will      insist      . 
' 
tbi    bonus  svstcm.     In  ibis  it  is  felt  they 
.  tliis  investi: 
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and  hardh   any  other  thing  oh  which 
il\  united.     On  the  other  hand, 
i  quail)    ui    ti   I  in  opposition  to 

Holidays. 

.nnrms  the  stati 
ary  foi  workmen  to  take  an  add 

«  ithout  ii"  each 

ployi  i   dpoint  the  troubli   in  th  ■ 

employi  /ell  organisi  d  as   to  main- 

lal  monopoly  of  the  labour  supply,  and  that, 
onopoly  when  trade  i-  brisk  and  work 
1 1   enabled  to  do  as  the}  pli  asi  .     II 
i:  the  existence  of  the  bel'ii 
men  thai    one   who   has   served   his  ap] 

zested  i  th 

i  part   of   the   average   working   man   thai  :. 

importance    his    vested 
which  reason  he  opposes  improvi 
tomatii    m  u      nery,  and  if  it  should  appear  that 
to  b  e  am 

sure  to  be  introduced,  then  he  plant.'-  himsell  squarely  on 
and  that  a  skilled  man,  which  in  this  : 
nber  of  the  union,  shall  be  placed 

the  standard   rate,    irrespi  ct'n 
of  working  the  machine. 
her  employer,   manager  of  one  of  ti.' 

that    one    -rent     difficulty    in    re-orga: 
English  industry  comes  from  thi    fai  I 

ustry  and  the  directors,  by  tradition  being  men  ol 
impoi  i. in. .  ,  and  1 
duties  and  close  acquaintance  with  the  nobilit)  and  leisure 
evoti    themselves  very  much  less  constantly  and 
islj  to  busini  ss  than  is  the  case  in  eithi  i  t  iermany 
i  nited  States.     Thi  y  have,  th(  refore,  a  mt  i 
te  knowledge  oi  their  employees  or  ol  the  industry 
hole.     'I  hej  assume  a  degree  of  n 
wledge    which    makes    it    i 

o  hand  ovei   th ctivi    mam    ;i 

oiks.     Although   the  nominal   manager  ma) 

lei    and  a  director  in  the  company,   he  has  in- 
.    -  disi  n  tion  in  the  man 

hired  manager  or  superinti  ndent  with   no  share 
ownership  would  have  in  America.     This,  i   j 
with  the  opposition   of  working  men   to  any  char, 
mi  nts,  is  one  great  soui  ce  ol 

The  One  Man  One  Machine  Question. 

the    strife 897    thi    employet      havi 

n  .    hand   on   thi    mai 
on  ol  one  man  one  mai  hine    bul  this  firm  has 
, .  d  power  <  ranes  and  re-organised  it-  yard 
.. .  ,1  unable  to  gel  an)  redut  tii 
thai  is,  all  ..I  the  expense  of  this  improved  machii  1 
,inioi    of  thi  tent,  simpl) 

•  orkmen  ma)   loal  mori  ,  havi  •   when 

:  draw   the  same  pay. 
I  hi    ■  hiei  forgeman  hin 

nsell      0  thai   thi    firm  has  only  an    1 
'  dge  ol  wh  .i  he  pa)  -  hi    s 
in  nth   ..1  how  much  he  retain-  foi   himself.      I  he 
:     thi    i  ard  was  physically  thi 

most   1  nan  thai   vva      eet 

thi      nvestii  al I  ' 

1  his  assistants,  an     uppi 

pei    da'         This   man     1 

m;  n  1 1    Essen    told    him    tl 

I  a    thai    it  thi    En    I 

....     not  n    ■      tl 


,   be  well 
the   Krupp 

■■■ .;  :,■:■:.: 


introduced 
1      0 
1  Ivantage  to 

when  the 

that   tie 

to   make 

In    the 

1      the   .a-.-, 

;  iii'   great 

tanl  in  their 

n    ttor    work, 

lies  on  one 

-,;      In  not 

thev    will    1  thai     are 

duplicates.     They   have   a    few  men    in    their 

ough  it  was  i  1       '     emplo)   

the  shipyard 

department  the  men  are  still  all  union.     It  is  the  union 

rank  and  fill  thai  oppose 

This  ears  aS° 

thai  if  they 
he)   would 
had  tried  to  ■■ 

ilthough  the 

work,  tl  pon  the  firm  closed 

p,  bul  final'  e  oli     system  with 

a   new  "      The  old 

.1  hire  their  own  helper-  and  pay  them 
\  11     hi  Ipers   wo  ei  .work,    and 

,    . .in-!  the 
he  firm  sup|  0  1  I  u    1   •  ■ 

hand,    and    require-    two    rivet 
I  n  pay  the  boj 

i  ,   tendency  t. 

machii  ■    away    with    the    boy.     This    in 

■..'  I 

of  thi  e  om        The 

do  not  u  ork 

hours  a  week  ;  the  drillers  work  per- 

i    as  could  d,   the 

how  how   much  time  is  lost  by  any 

man    01     sel    of    men    through   their    own    fault.        Thi 

...  1  pi  as  to  drillers. 

This  '  thai  within  the  last  six  months 

il„.   r,,  tit.    increase    in    the 

number  of  nn  •'  ork  done 

than  I"  much, 

and  that   win  '    dull  and  wages  go  down   they 

mu-t   work  more  steadily  and  bettei    to  attain  this  stan- 

1   1  -  the  thing   in   a 

nut-hell  win  n  he  mil   the  number  in 

!■■   and   thei  i""l   high    wage.     Then 

h   :''   fout    1  eel    their  stan- 

I  n  his  opinion  the  key 

er  ol  appren- 

in  the   shipbuilding   trade    the 

diaeval     guilds     in     their 
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Our  Review  of  the  Week. 


From    Our    Own    Correspondents. 


Scotland. 


Iron  and  Steel. 

Owing  to  the  fall,  in   the  prii  ron   warrants 

-     tiers    appear    to  bi     averse   to    make   purchases 
at    the    moment.     A   number   of    shipbuilders   an     re- 
ed   ti     have    steel    to    buy,    but    apparently    they 
fer    to    await     developments.     With    the    ma 
ei    books   well    filled,    there   is   little   likelihoi 
any    change    being     made    in    prices    at    an     1 

It  has  ti    I"    bi  11H    in  mind  that  all  the  makers 

ked  very  heavily  at  the  low  prices,  and  it  is  only 

within   a  comparatively    recent    date   that    they    have 

bei  n  .  1  I'll'  in  -I'll  anj  great  qu  tntities  "l  steel  at  prici  - 

commensurate  with  tin-  advance  in  pig  iron  and  other 

materials  required  in  the  process  of  manufacture. 

Export    orders   are   reported   in   have   been    taken    by 

North-East   Coast    makers   at  lower   prices   than    the 

ch  makers  arc  disposed  in  accept. 

State  of  Trade. 

Business  continues  fairh  active,  hut.  as  stated  in  the 
ire  paragraph,  there  is  a  pause  in  the  placing  oi 
new  contracts.  This  no  doubt  is  largely  due  to  the 
depn  ssi  d  state  of  speculation  on  the  warrant  market, 
which  encourage-  thi  hopi  ;  mongsl  consumers  that 
prici-  ol  in. it.  rial  ma;  come  back.  Another  barrier 
to  the  giving  out  of  iresh  work  is  the  fact,  to  which 
reference  is  made  elsewhere,  that  producers  are  so 
heavily  committed  ahead  already  that  they  cannot 
guarantee  reasonable  delivery,  and,  that  being  so, 
buyers  are  advised  to  wait  and  see  how  events 
develop.  In  the  case  of  pig  iron ,  merchants  are  offer- 
>  the  various  Scotch  brands  at  from  od.  to  is.  a  ton 
under  what  tiny  were  .'-Kin-  a  week  ago.  Makers, 
however,  are  holding  out  hrm  tor  top  quotations, 
and  they  claim  that  they  are  independent  of  new 
■I-  for  -111111/  time  1. 1  (nine  Steelmakers  an-  not 
selling  much  for  new  account,  but  they  are  ver)  bl'S) 
<'ii  eiil  orders,  .and  will  remain  so  for  the  next  -ix 
months  at  least.  A  tew  contracts  for  steamers  have 
been  secured,  and  builders  are  thought  to  have  a  let 
ol  man  rial  yet  to  cover.  Large  orders  for  locomotive 
engineers  havi  come  t"  hand — eighteen  engines  01 
Indian  Mate  Railways,  ten  tor  Japan,  .and  fifteen 
Vrgentina.  Malleable  ironmakers  advise  that 
specifications  on  account  ot  old  orders  are  coming 
forward  freely,  and,  as  a  consequence,  the  work-  are 
well  .  ngaged.  Tubi  makers,  galvanisers,  blackshei  t 
maker-,  and  boilermakers  are  very  busy,  and  all 
report  prospects  a-  hopeful.  A  fair  business  i-  passing 
in  coal,  and  prices  are  steady. 

Steel  Prices  and  Shipbuilding. 

A   well-known    Chile    shipbuilder   has    expressed    the 
on  that   il   steel  prices  would  ease  a  hit,  several 
important  orders  I  -hip-  might  l»  placed. 

Man\    specifications     including    those    for   two   new 
Mian   Line  turbi    1  d\    to  go  out,  Ian  in  the 


m    state   "I    the   mark'  ; 

olii  5    10  withhold    tin    1 
i-   like'.v    to   remain    SO    lor   a   eon-  derab 
maki  1-  being  lull  ol  ord<  rs.     Tin    1 
is  a  great  demand  tor  structural  sti  firms 

engaged  in  that  branch  of  engineering 

rders   for   steel, 
shipbuildi  1  - 

New  Machine  Tools. 

Messrs.    John     Lang    .mil    Sons,    1       ,  ,    are 

putting     "ii    the     market     an 

machine'  for  centring,  1  ng  the 

ends  of  -hafts  and  forgings.     Ii-  ap]  ' 
modern  machine  tool-  i-  due  to  the  lution 

resulting  from  the  introduction  ol  high-spi  I  steel. 
1 1    gain  lull  advantagi   ot  heav)  1  u  speeds 

ii  i-  absolutely  necessan    for  -halt- 
have  large  centres,  properly  counter-boi 
the  point  of  lathe  centres  from   bearing.      U  •    head- 
stock   carries   three    spindles,    all    drivi  e   belt, 

and  each  running  at  the  corn  ct  speed  '  milie- 

us  operation.      One    spindle   curie-  "1    tor 

'   ng    is  in.    diameter ;    a    second    ca  1  !  in. 

twist    drill    for    centring;    while  thi  '-    a 

-mall  twist  drill   for  counter-boring.      Bo 

1   in   -  lf-centring   chucks,  and  are  1  oved 

for  re-sharpening.     Each  spindle  ma 
brought  into  position  and  located  meel 

-centring  vices  are  fitted  en  bed  fot   gi         ng  each 
end  <  I  work  tobeo 

1  .  d,  making  it  impossible  evei   ti  -hake. 

The)    are    easily    adjustable    along     1  I    the 

various  lengths  ol  work  to  he  centn  I  This  firm 
reports   lat  ge  order-  for  all  1  lasses  1  indard 

lath'-,     and    they    are    at     pre-.  111 
number  of  lathes  fitted  with  thi    |  speed 

drive,    which    i-    very    suitable     fot     1  lathes, 

where    the   cutting    -|"  1  d    I-.'  1  ps    pi 

hi   t.'ol  travels  towards  the  centre.     I     1     «   of  the 
improving  trade  prospects,  and  thi  work 

in  hand,  the  firm  are  enlarging  theii 
almost  completi  .1  a  m  «    pattei  n  -I"  1  fei  1 

Ion-   and  50  feel   w  id<  .       I  la  i   are  als '      -   a  new 

patten  st'on  and  further  additions  in  1  I  mplation 
include  a  ver)  considerabli  extension  1  thi  main 
machine  -hop. 

Labour  Crisis  in  Shipbuilding. 

The  latest  development-   make   il  evid 
side  ivishl  -  to  have  an  actual  conflii 
when  there  i-  -o  much  work  on  hand.       I  I 

bi '  n  .1. .--<  <ll\  bent  on  striking  fot  tin  n  ekl)  pa\ , 
the\    would  have  issui   I  result 

of  the  voting  was  known.      1 
lion    tin'    another    confereni  1     indicati  s  a     lesin 

ace,   and   the  hope  that   a   mi 
mnii   ma)    vet   he  found.     Without  1  ntering   int< 
merit-  of'ttie  question,  there  i-  sorni 

itua- 
1  be  in'  1  b) 
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■  ;' ■""  ol  experiment  to  the  weekl)  systi 
say,  six  or  twelve  months.     The  la  1  •  tperiment  un- 
doubtedly   showed   thai    the   weekh    system   invi 
mon    loss  ol    time,   and   therefore'  incn  asi  d 
production,   than   the   fortnightly  system.     The  men 
sa\    there  were  weather  and  ml,, ,   ,  ondil  ons  whirl! 

the  lasl  experiment  unsatisfai  torj  \\'h\  not 
give  'li'>"  another  chance,  with  clearh  laid  down 
conditions  endorsed  by  both  sides  as  to'whal  results 
will  justify  the  permanent  change,  and  what  will 
confirm  adhesion  without  further  question  to  the 
existing  arrangement/  This  seems  ..  reasonabli 
out  ..1  the  present  difficulty.  In  am  case,  a  stril 
such  a  question  as  that  at  issue  would 

New  Wireless  Telegraph  Station. 

A  new  wireless  telegraph  station   has  been  installed 

Machrihanish,    near    Oban,    with     1    tow 
structed  by  the  Brown  Hoisting  Company,  fi 
communication   with   America.     Thi    station    is  held 
b>    ih.     National    Electric    Signalling    Company,    ol 
Pittsburg,   and  the  tower  wiil  be  in  communication 
with    a    corresponding    tower   completed    son 
ago,  situated  close  by  the  cit\  ol  Boston.     The  tower 
al    Machrihanish   stands   about   450   feel    high,   being 
50  feel   higher  than  at  first  estimated   lor,  and  h    is 
stayed   all    found   with   wire   ropes,  whose   ends   an 
'nib,  dded  in  solid  concrete  blocks.     Tin    diameti  1 

about    live    fret,    and    the    tower    is    composed  ol    pipe- 

shapi  d  tubes,    inside   of   which    are    the   laddi  1     I 
ascending.     The  whole  ground  within  thi    boi 
is   covered   with   a   network   of   wires   laid,    . 
fashion,    in   trenches,    and    covi  red    over   w  ith    sorrn 


i.  and  the  ends  ol  the  wires  arc  led  into  a  deep 

The   Motor   Industry. 

Mr.    Ferguson,   •  ate  ol    the 

Am  '  re,    -ays.    in    his 

It,  thai  the  motor 
industn  is  making  rapid  even  startling— strides  in 
Si    tland.     Onl)  a  few  years  trugghng 

trad.   ;  now    it  cannot  ki  '  '  Orders,  and  is 

employing  hundreds  ol  engineers.     Al  Alexandria,  in 

,|„        ■  )  Mm in       WorkS      air 

md   when  they 
1    I,.-  about  3,000. 
i  ,  ,  en   long  the  manu- 

motors  will  I  :  -    staple  industi 

nid  and  the  Clydi  . 

New  Methil    DocK. 

Further  pari,  as  10  the  suggested 

improvement  of  the  dock  accommodation.     The  new 
lock,   if   the   Kill   pa ,    would   have  an  .area  some- 
what mon   than  ih.-  existing  dock-  both  put  together 
be  situati  d  a  lit:!.  easi  ol  the  existing 

easl  .lock  and  would  lie  between  high  and  low  wain 
mark.  Mmosl  doubli  thi  present  number  ol  berths 
,  'in  provided,  and  some  of  these  would  be  ,>i  a 
ven  high  class.  The  depth  would  be  32  feet,  and  the 
width  ol  the  dock  gates  80  feet.  It  is  also  intended 
that  the  Leven  and  Easl  of  Fife  line  from  Thornton 
to  Leven  be  doubled  l"his  would  provide  away  for 
bringing  the  coal  from  West    Fife  to  the  dock   verj 


North-East  Coast. 


NF.WCASTLE-ON-TYNE. 


OutlooK   in  the  Iron  Trade. 

A   better   condition    ,1    affairs     is    gradually     being 
brought   about.     Iron   prices   an    lowei    al   ii 
warrants,  whilst  for  makers'  iron  in  Cleveland,  ch< 
price  is  now  just  about  what  it  was  a  year  ago — the 
high    intervening    values   having    fallen    off.      ["hen 
o  to  be  noted  a  reduction  ol   the  stocks  in  thi 
wan. ml    stores.      Last    month,    some    15,000    tons    ol 
Cleveland  iron  were  added  to  the  enormous  -locks  in 
the  -ions.     That  addition   was  much  less  than  the 
increase  in  previous  months;  and  as  then  ha' 
heavier  shipments  still   during    March   so   fai 
havi    bi  en  reductions  in  the  stocks  in  the  ston 

1  gi    n  ductions  so  far,   but   still   in   thi    1 
direction.     The  very  large  increase  in  the  ship, 
from  thi     l.'.s  this  month  must  have  contributed  •■ 
that  reduction  of  stock,  for  the}  have  bei  n  c 
tons  per  day  this  month — an  unusuall}    heav)    ship- 
mi  in    for  the   period.     With    the   spring    these  ship- 
ments arc  usually  increased,  and  should  il  ey  1 

-  d  further  so  as  to  give  a  more  rapid  di 
in  tin   heavy  stocks,  the  market  will  have  a  dei  di 

rei    i.nic   than    il    has  had    lei    week-.      F01    tl 
pressure   ol    the   heavj    burden    .,1    stocks    ol    aboul 
740 inn-   in    the  local  stores   ha-  affei  ti 

during   the  last    month    or   more,    and    would    1 

.  1  il,,  in,  so  thai  ilic  change  in  thi   din 
the  movement  of  stocks  is  an  important  one      There 
1-    little    that   is    new   to   report   with    regard    to    the 


manufactured  iron  and  steel  industries.  Works  are 
kept  busily  employed  on  running  contracts,  and 
quotations  all  round  arc  upheld.  Few  inquiries, 
however,  are  repotted  just  now.  Coke  is  easier, 
there  being  little  doing  in  it  at  present.  For  average 
blast-furnace  qualities  delivered  here  the  quotation  is 
-till  17s. 

Tees  Transporter  Bridge. 

The  project  for  constructing  a  light  railway  between 
M  ddlesbrough  .md  the  Hartkpools,  and  throwing  a 

1  ■  a.l\  an<  ed  a  step 

further  last  week,  when  the  Lighl  Railway  Commis- 
held  an  inquin    into  the  mailer  at    Middles 
brougli       I  !,.    schemi     is    to     cost     ^200,000.     The 
d,        (  !orpoi  ation        have        determined 
strenuouslj    to  oppo  ction   ol    the  bridge  by 

a  pri\at.  compan}  lb.  Middlesbrough  Corpora- 
tion i-  the  onh  bod)  offering  opposition  to  the 
schemi  rhej  an  now  proposing  to  ereel  a  bridge 
themselves  01  otherwisi  mprovi  tin  communications 
north  and     outh  banks  ol   the  river. 

The  Igel   Motor  Engine. 

\  bition  ha  in  Ni  wcastle  of  the 

i    1      Motor   Engine."     According   to  the   reporl    ol 

Messrs      John    AbbOl     and    t    0        who    tested    the    engine, 

man)   advantages  are  claimed  for  it,  and  it  is  point.,! 

out  that   ih.    engine  can  l»    made  lor  steam,  air.  oil, 
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petrol,  or  water.  It  is  of  the  reciprocating  rotary 
type,  and  ol  new  design,  having  .1  series  of  cylinders 
attached  radially  round  the  shaft  about  which  the; 
revolve.  The  engine  is  claimed  to  be  suitable  for  all 
purposes  where  steam  1  ngim  5  ir<  now  used,  and  for 
it-  small  size  and  weight  for  the  power  developed, 
etc.,  ii  is  said  to  possess  advantages  which  would 
commend  it  where  steam  engines  are  at  present 
unsuil 

New  Reversible  Turbine. 

A  Tyneside  shipbuilding  firm  are  said  to  be  now  ex- 
perimenting with  a  steam  turbine,  which  is  reported 
to  be  easily  reversed  without  losing  speed  in  any 
sense.  The  new  apparatus  is  understood  to  be  thi 
I   of  two  Tyne  engineers. 

Tyne  Improvements. 

I  1  1  letter  to  the  Tym  Improvement  Commissioners, 
Sir  W.  G.  Armstrong-,  VVhitworth  and  Co..  Ltd., 
express  their  appreciation  of  the  improvements 
which  have  been  carried  out  in  the  neighbourhood 
of  the  High  Level  ami  Sw  ing  Bridges.  In  view  of 
the  continual  growth  in  the  dimensions  of  vessels  of 
all  classes,  they  suggest  that  a  still  further  enlarge- 
ment of  the  channels,  not  cnlv  under  and  in  the  vicinitv 


of  the  bridges,  but  also  east  and  west  ol  them,  might 
be  worth;  of  the  consideration  ol  the  Commis- 
sioners, ^s  at  pics, -ui  arranged,  the  Armstrong 
shipyard  is  capable  of  dealing  with  the  largest  wai 
vessel  yet  built  or  building,  but  the  tendency  is 
towards  an  increase  in  size,  and  ii  is  hoped  that  the 
1      1   (  ommissioners  will  not  lose  sight  ol  this  fat  t. 


Shipbuilders'    Liability. 

Messrs.  Swan,  Hunter  and  Wigham  Richard 
Wallsend-on-Tyne,  writing  on  the  subject  ol  the 
present  wording  of  section  1  ol  the  Merchant 
Shipping-  Act,  1898,  say  that  most  unfortunatelj  the 
members  of  the  Upper  House  inserted  a  proviso 
limiting  the  benefit  of  the  section  to  a  period  of  three 
months  alter  launching  the  ship.  Doubtless,  they 
point  out,  it  was  believed  that  this  period  would  covet 
all  cases,  but  unfortunately  it  does  not.  Passenger 
ships  often  take  longer  than  this  to  be  completed, 
and  even  cargo  boats,  launched  somewhat  early,  may 
have  the  finishing  stages  delayed  to  give  place  to 
other  more  pressing  work.  Consequently,  as  the  Act 
now  stands,  shipbuilders,  shipowners,  and  other 
parties  interested,  alter  the  expiry  of  the  three  months 
are  exposed  to  unlimited  liability  in  case  ol  damage 
i[i  mi    by   the  ship  in  question. 


Yorkshire   District. 


SHEFFIELD. 


Sheffield  Trade. 

A  steadier  tone  is  observable  tills  week  in  the  local 
iron  market,  and  some  members  of  the  trade  say- 
that  more  buying  is  going  on  than  at  the  end  of  last 
month.  Prices  remain  fairl;  steady.  At  two  of  the 
armour-manufacturing  firms  the  contracts  placed  last 
year  are  being  pushed  on.  and  soon  there  will  be 
ample  work  in  the  finishing  shops.  The  other  firms 
that  did  not  share  in  those  contracts  are  anticipating 
a  good  proportion  of  what  are  to  be  given  out  later 
on  in  connection  with  the  new  battleships  and  crui-i  rs. 
Meanwhile  the  heavy  machinery  is  being  used  in 
1  ling  boiler  and  other  plate-  and  similar  work.  The 
Government  are  at  present  withholding  orders  for 
guns,  and  are  rather  asking  makers  for  suggest  inns 
for  improvements  arid  new-  ideas.  When  thi  del  1  Is 
have  been  settled  there  will  be,  it  is  expected,  plenty 
to  do  in  the  gun  departments.  Although  there  is  no 
rush  ol  railway  orders  they  continue  to  com.  in 
steadily,  and  most  of  the  departments  turning  out 
buffers  axles,  springs,  and  tyres  are  working  full 
time.  A  feature  in  the  steel  trade  is  the  growing 
demand  by  motor  and  electrical  plant  makers  for  bars 
and  plates.  Some  houses  an  pn  ssed  to  mee.t  the 
requirements  of  customers.  The  firms  that  havi 
kept  up  their  business  relations  with  Russia 
holding  their  hand,  now  that  thi  new  tariff  has 
into  force.  Trade  with  German;  becom  g  more 
and  more  confined  to  specialties.  In  the  demand  for 
lighter    goods    genet  all;     thi  irkel    shows 

little  improvement,   but   business   with   man;    foreign 
countries  is  better.     Reports  of  the  state  of  thi 
trade  are  on  the  w  hole  satis!  u 


Machine  Tool  Trade. 

Thi  Yorkshire  linns  engaged  in  this  industry  are 
lull  of  work.  So  much  is  this  the  case  that  Messrs. 
Campbell  and  Hunter,  Ltd.,  have  added  a  new 
bav  to  their  works.  The  speciality  of  the  companj  is, 
of  course,  large  type  tools  for  boilermakers'  use,  and 
attention  may  be  directed  to  an  improved  type  ol 
round  and  oval  pole  cutting-out  machine.  Bateman's 
Machine  Tool  Company  are  building  some  special 
high  speed  planers.  One  at  work  in  their  own  shops 
may    be   referred    to   in   detail.     The   speeds   of   this 

machine  are  45  ft.  a  minute  on  the  cut  and  120  ft.  to 
130  ft.  on  the  return.  It  is  fitted  with  two  heads  on 
ih.  cross-rail  and  a  side  head  011  either  housing.  It 
is  electrically  driven  by  a  motor  carried  on  a  platform 
on  tin-  housing  brackets,  driving  tin-  counter-shaft 
through  raw  hide  pinion.  Fitted  with  change-speed 
gear  box  it  could  be  used  at  three  different  cutting 
speeds  of  a  varying  number  ol  ratios,  anywhere  be- 
tween -'nit.  and  (10ft.  a  minute.  Another  machine 
supplied  to  Vickers,  Sons  and  Maxim,  Ltd.,  has  a  con- 
stant return  and  variable  cut  speed,  being  driven  by 
two  motors.  The  following  figures  -how-  the  strik- 
ingl\  prompt  reversal  and  the  consequent  regularitj 
ol  speed  both  on  the  cut  and  return.  On  1 1  ft. 
stroki    with   heavy    Lad   on   thi    table,   the  machine 

ipl,  1,  d    10  cycles  ol   (in  and  return  in  -'  min.  36    -  1 
giving  .-m  average  speed  ol  84  ft.  a  minute.  The  mean 

cutting  speed  was  5,7'  ii..  and  ile   mean  return  speed 
165  ft.  a  minuti       <  01  1  nwood  and  Batle; ,  Ltd 
just  built    t  la  hoi  izontal  bo 

mai  liiue  with  s  in.  diameti  1  bai ,  foi  boring  mag 
up  to  5  in.   diameter.     'I  In    Shiple;    firm   ol    Messrs. 
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J.    Parkinsi  d  Son    is   also   engaged    in    making 

Messrs.     Fairbairn     V] 
a   lot    of    work   ^101^    through   the   shops,   and 
c  ompleted   a   duplex    trepanning    macl 
ng    large    gun    ingots,    in    addition    to    a 

boi    ij      iai  hine.      Mi  ssrs.   Pickli  Si  n,  of 

Heb        13  havi   supplied  to  thi    Im       Office  i 

ol  their  improved  automatic  flal  gi  inding  mai 
Messrs.   Scriven   and   Co.   are  turning  oul   .1   number 

Is  for  shipbuilding  work.     A  new   Leeds  com- 

ormed  n  ith  the  title  ol   the  Whitby 

Machine  Tool  Company,  Ltd.     Messrs.  Francis  Berrj 
'    Sons,    "i    Sowerby    Bridge,    have    recently    built 
a   motor-driven  plati    edge  planing  machine,  and    tri 
11    present   time  \  ery  bus) . 

A  Gas  Engine   Driven  Electric  Generator. 

\u  interesting  machine  lias  just  been  built  bv  Messrs. 
Vickers,  Sun-  and  Maxim,  Ltd.,  at  theii  Shi 
works.  It  is  ,-i  1 ,400-kilowatl  continuous-current 
generator,  driven  by  a  2,000-h.p.  gas  engine,  which 
•  been  supplied  by  Messrs.  Beardmore  and  Co. 
rhe  generator  is  shunt-wound,  and  has  been  designed 
for  a  voltage  of  41m  at  the  engine  speed  ol  1 
105  revolutions  per  minute.  It  is  fitted  with  24 
poles.  These  are  bolted  to  a  yoke  of  inverted  T 
section  of  Beardmore's  high  permeability  magnet 
steel.  The  armature  is  13  ft.  in  diameter,  and  weighs 
17  tuns  complete,  and  ample  ventilation  is  provided 
through  the  inside  of  the  eon'  by  means  <>l  radial  air 
dnris.  The  whole  is  mounted  on  a  cast-iron  spider, 
having  22  arms,  and  this  is  keyed  to  the  engine 
shaft.  The  spider  is  directly  connected  to 
wheel  by  a  driving-tube. 

The  Rating  of  Machinery. 

This  question  is  becoming  a  distinctly  press 
A  further  reference  was  made  to  it  at  the  meeting  ol 
the    Leeds    Forge   Company    a    few    days   ago.     The 
chairman   said  that  the  rating  authorities  in    Leeds 
wire  taking  somewhat  drastic  measures  to  incn 
the  rale-  to  manufacturers,  and  they  were  doing  so, 


not  bv  the  unpopular  0  nount  of 

1    which  that 

--  5sm<  nt 

had  and    they    hi 

sum  which  would  work  o 
the  £.  upon  thi    1  ent,  instead  1     3s.  Sd 

hitherto.     To   this    thi 

1  is,"  in  the  sense  ii  -  1 

■ 

assessable  \ 
to  thi  ■!"'      '" 

■.  .    and    what    the   company     felt    was 

that   thev  had   been 

.  h.     It  meant  thai  >  rts  were 

working  under  11  ble  conditions,  and  they 

-in  nglv    that    thi  ' 
method     of"  arriving     1  ;l 

ch  i  n ery ,   so  t h a  t '  on<  be  mon 

.red  than  anothi  r. 

English  Capital  and   Foreign  Contracts. 

Mr.    Bi  rnal    Bagshawi  .    -:  1  aking 

Li  1  ds  thi   othi  r  dav,  dn  to  a  point  which 

is   ,      ,  ufai  tut    I-   in  c(  n- 

nection  with  steel  I 

out    that    for    this  1  busim  --   \VC   are   lat 

depend,  n(  upon  the  1  andCi  Ionia! 

nts       iii'     eature  ch   mighl   be  ni  I 

in  this  respect  ti 

e  part  ol  railw  aj    com] 

t0   :,  onev  in  1  1    developments   and 

spi  nd    t  abroad.     Where:  -   in  the  past  ii  was  al 

1  .  1 1..! ai \   that  the  money  so  1"  n  rowed  w  ould  1"   ex- 
pend! d    iii    this   countrx .    in    recent    instat      -     I    had 
1  .     1  spenl  abroad  amongst   manufacturers  who  \\  1  re 
1       petitot  1  ano  leed,    that 

coursi    w  dopti  thi     English   maki 

such    1    atet  ial    being   ev,  <  >l 

ci     rsi     he  did   not   suggest    thai    am    form    ol    legis- 
lation would  mi  el  this 
di  ubti  dh   ait,  ct  the  situ      on     1  Englan 
d  and  bad  11  .<<\'  -. 


Lancashire    District. 


MANCHESTER 


The  Industrial    Position. 

I  lie  transactions  in  hematite  pig  iron  during  the  pasl 
week  have  nut  been  very  numerous,  and  do  nol  repre- 
sent in  the  aggregate  a  heavy  weight  ol  metal,  but 
the  downward  tendency  in  prices  has  been  clucked, 
and  makers  are  firm  at  1,7s.  6d.  net  l.o.l).  for  mixed 
Bessemer  numbers.  A  -end  demand  is  maintained 
foi  ferro  manganese,  and  iron  ore  is  in  lull  inquiry. 
I'he  reduction  in  Lincolnshire  iron  had  been  1 -  01 

anticipated.       Prices     .ire,     h0We>  ei  ,     In     

tent,  nominal.  Lancashire  No.  3  foundry  quoted 
;  Lincolnshire,  58s.  6d.  1059s.  6d. ;  Derbyshire, 
62s.  t.il.  ;  Staffordshire,  58s.;  Middlesbrough,  open 
brands,  57"-  7''-  '"  58s.  id.;  Easl  Coast  hematite, 
77-.  tod.;  \\,s|  Coasl  ditto,  7;-.  ad.  ti  74s.  6d. 
Scotch  :  Gartsherrie,  67s. ;  Glengarnock,  64s. ;  Eglin- 
ton,  62  ad.;  Dalmellington,  62s.  3d,  to  62s.  6d., 
delivi  red  Manchester.  Finished  iron  is  in  good  n  quest. 
Steel  makers  are  well  ofl  for  orders  for  ship  plates, 
Ii  1   plates,  and  all  classes  0f  shipbuilding  mati  rial. 


Ship  plates  are  at  £7  11  s.  pei  ton.  Stei  I  rail 
in  better  demand,  although  the  mills  are  only  work- 
ing halt-time,  whil rchanl  steel  is  quiet.  Ship- 
builders are  short  ol  orders,  as  some  important  con- 
tracts which  havi  been  in  negotiation  for  some  time 
have  nol  vet  matured.  Engineers  are  busy  in  most 
branches,  and  are  Hkeh   to  be  actively   employed  on 

pri  -■  nl  1.1,1-  througin  ul  tin     •  ai       Boili  1  mak<  rs, 

loi  on  otivi    builders   and   iron   and  steel  id' 

fairh   well  employed 

Machine  Tool  Trade. 

Business  generally  in  this  department  is  well  main- 
tained lb,  New-all  I  ngineering  Co.,  of  Warring- 
ton, which  devotes  it'sell  to  gauges,  measuring 
and  similai  tools,  has  a  larger  numb<  1  ol 
gauges  un  hand  foi  ih,  Admiralty  and  some  foi  the 
War  Office  ol  exceptionally  large  sizes.  A  fad 
worthy  ol     oti  I,    t\v<    01   threi   vears  ago  it  was 
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rare   to   have   an;  I  >r   sizes   large   than    six 

inches,  it  is  now  found  necessar)  to  make  limit 
gauges  up  to  6oin.  in  diameter.  There  is  to  be 
noted  a  particular  demand  for  screw  gauges,  this 
company  laid)  having  had  an  exceedingly  large 
number  of  orders  in  this  department.  Messrs.  Hulse 
and  Co.,  Ltd.,  ol  Salford,  have  theii  works  fully 
engaged  at  the  present  time.  Among  other  large 
liand  are  several  for  working  in  connection 
with  Parson's  marine  steam  turbines,  *.mr  of  which 
is  probably  the  largest  lathe  that  lias  yet  been  con- 
structed in  this  country,  its  height  ol  centres  being 
1  18  in  .  and  the  weight  ol  the  lathe  200  tons.  This 
firm  has  also  in  h  md  special  boring  and  planing 
machines,  and  several  horizontal  and  vertical  planing 
machines,  capable  of  dealing  with  the  largesl  marine 
castings.  There  are  also  going  through  their  shops 
a  number  of  special  machines  for  locomotive  work,  in- 
cluding radius  link-grinding  machines  and  railway- 
wheel  lathes.  A  speciality  ol  the  firm  is  the  equip- 
it  of  tramway  repair  shops,  and  they  are  at  present 
engagi  -1  in  the  complete  equipment  of  such  a  shop. 
There  are  also-  on  hand  n  large  number  of  tool-  for 
machining  guns,  and  others  for  smaller  size  ordnani  t 
>  :',.  Messrs.  George  Richards  and  Co.,  Ltd.,  of 
Broadheath,  report  that  they  are  well  employed  in  all 
classes  of  their  specialities,  including  boring  mills. 
universal  facing  .and  boring  machines,  side  planers, 
slot  drilling  machines,  milling  machines,  and  they 
present  time  extending  their  works. 

WorKs  Extensions  at  Wigan. 

The  Wigan  Coal  and  Iron  Company,  Ltd.,  have  just 
completed  a  number  of  improvements  at  Kirkless 
Hall,  including  the  enlargement  of  the  Siemens  open 
hearth  furnaces  and  the  replacement  of  the  old  bee- 
hive ovens  by  Semet-Solway  by-product  ovens. 


The  Furness  Iron    Supply. 

The    Duke   of    Devonshire,    speaking  ai    the   annual 
meeting    ol    the    Barrow     Hematite    Steel    Compai  j 
made,    al    the  end   of    his    speech,    a    notev 
men  I   bearing   on  the   future  ol   the   Furness  district, 
He  said  thai  the  iron-ore  mines  ol  the  company  I 
em  aboul  the  usual  quantity  ol  ore,  but,  whilsl 
exertion  was  being   n  ade-to  find  further  deposits,  he 
was  unable  to  hold  oui  anything  ol  an  encouraging 
nature.     While  not  giving  up  all  hope  of  the  Furness 
district,  the)   were  now   turning  their  attention  to  the 
exploration   ol   a   royalty    which   they   had   secun 
Cumberland,  and  the)   hoped  to  be  more  successful 
there. 


Submarine  Construction. 

It  is  reported  in  Liverpool  thai  Messrs.  Cammell, 
Laird  and  Co.  are  aboul  to  enter  or  the  construction 
ol  submarines.  Although  no  official  statemenl  to 
that  effect  has  yel  been  made  public  by  the  firm,  it 
ni.ii  betaken  for  granted  that  this  new  departun 
Mersey  shipbuilding  has  been  practically  decided  on. 
Inquiry  in  London  this  week  has  in  effeel  confirm 
reports  that  have  been  current  in  Liverpool  circle-. 
It  is  reported  indeed  that  the  firm  have  had  a  sub- 
marine' built  by  Messrs.  Forrest,  ol  Waivenhoe,  under 
observation  for  some  time,  and  also  the  oiler  ol  a 
Northampton  invention  Up  to  the  present  time 
Messrs.  Vickers,  Son-  and  Maxim  have  practicallv 
had  a  monopoly  in  this  branch  of  shipbuilding, 
Messrs.  Cammells  are  constructing  new  works 
at  Tranmere  Bay,  near  Birkenhead.  Electricity 
will  be  used  throughout  for  driving  purposes, 
etc.,  and  a  4,000-h.p.  Mond  gas  plant  is  being 
put  down  to  drive  the  generating  plant. 


The    Midlands. 


BIRMINGHAM 


Improving  Trade. 

In  most  of  the  departments  of  the  engineering  trade 
work  continues  fairly  brisk,  particularly  in  the  motor- 
car, bridge,  and  structural  work,  and  rolling  stock  con- 
struction, while  a  decided  revival  is  to  be  noted  in 
the  demand  for  agricultural  machinery.  Some  good 
orders  have  been  received  recently  from  the  Colonies 
and  from  America,  but  there  is  some  slackening  oft 
in  the  demand  for  mining  machinery  for  South 
Africa.  German  competition  is  still  somewhat 
severe!)  felt,  and  the  cutting  of  prices  noted  in 
previous  issues  is  still  in  evidence. 

Birmingham  Iron  Trade  Meeting. 

The  meeting  was  fairly  well  attended,  bul  there  was 
not  much  animation.  A  lull  appears  to  have  sel  in. 
and  there  is  an  absence  ol  the  speculative  spiril  which 
was  apparent  earlier  in  the  year.  The  majorit)  ol 
traders,  however,  incline  to  the  belief  that  the  dulness 
is  only   temporary,   and   thai    with   the  new   quarter 

there    will    be    an    accession    el    business.      The    works 

are  kepi   regularlj   going   on  contracts  booked   some 

lime  back,   but   whaf    is  complained  ol    is    thai    buyers 


will    not    give    out    specifications.        Merchants    are 

holding   back   orders   as   far  as   possible  until   the   new 
quarter,  and  this  adds  to  the  quietness.      The  makers 

ol  best  finished  iron  have  nol  much  to  complain  ol 
They  are  able  to  keep  their  works  running  regularlj 
and  to  command  ,£.'0  lor  new  business.  Inquiries 
are  more  numerous  lor  iron  suitable  lor  agricultural 
and  horticultural  work,  and  the  railway  companies 
continue  to  be  good  customers.  Rolling  stock 
makers   are   very   bus)    upon   railway   and   tramway 

orders.     There  is  not  so  good  an  inquirj    foi   ci ti  111 

iron,  and  prices  are  being  weakened  all  round  bv  the 
action  of  the  small  makers,  who  will  accept  almost 
inn  figure  rathei  than  run  the  risk  ol  not  being  able 
lo  keep  their  works  going  regularly.  £,"]  5s.  con- 
tinues to  be  the  quotation  ol  the  \ssoci.iie,i  makers, 
bui  new  business  is  noi  done  .a  anything  lib'  thai 
figure.  The  makers  ol  steel  stated  the)  were  verj 
busy  and  unable  to  lake  orders  lor  prompl  deliver) 
There    are    extensive      11,11    1    ,  1  1  I    lank    plates 

for  making  tanks  and  canal  boats,      \  firm  ol  canal 
carriers    is   offi  for   50    steel    boats,    the 

interior  to  be  fitted  for  tie-  carrying  ol  light  merchant 
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ers  reported  .1  quieter  demand 
both  for  plain  .iiul  galvanised  qualities.  It  was 
stated  that  iron  sheets  are  being  more  extensively 
bought  than  was  the  case  last  year.  They  arc  said 
to  1»  m.  1.  durable  than  steel,  Doubles  ranged  from 
£8  2s.  6d.  to  ^;"8  5s. 1  and  othi  r  sizes  in  proportion. 

The  Machine  Tool  Trade. 

Machine  tool  makers  report  an  improving  trade. 
lli.  Tangye  ["ool  ami  Electric  Co.,  Ltd.,  of  Birming- 
ham, are  at  tin  present  time  engaged  principally  on 
high-speed  lathes  and  motor-driven  tools,  among 
them  being  two  24-inch  last  headstocks  oi  their  latest 
high-speed  patterns,  with  electric  drive  b\  motoi  •>: 
50  ami  30  h.p.  respectively.  Another  tool  under  con- 
struction is  a  -  ft.  6  in.  faceplate  lathe,  electrically- 
driven  variable-speed  planing  machine,  and  several 
similar  tools,  all  for  the  War  Office,  and  all  being 
electrically  driven.  The  motors  employed  are  lei 
continuous  current,  and  are  of  the  Tangye  typi  for 
variable  speed  working.  This  firm  is  at  the  present 
time  arranging  for  driving  the  whole  of  tin  shops  by 
electricity,  and  they  are  putting  in  new  high-speed 
tools   and  speeding   Up   all  the   older   machines. 

Messrs.  Alfred  Herbert,  of  Coventry,  are  fully  occu- 
pied with  work  on  turret  lathes,  capstan  lathes,  auto- 
matic screw  machines,  and  horizontal  and  vertical 
milling  machines,  whilst  machine  tools  for  motor- 
car manufacturers  both  in  this  country  and  abroad 
are  in  brisk  demand.  This  firm  has  just  brought  out 
a  new  size  of  their  patent  hexagon  turret  lathe,  of 
which  we  shall  give  particulars  in  an  early  issue. 

Portable  Hand  =  power  Bolt=screwing    Machine. 

Messrs.  s.  A.  Daniell,  Ltd.,  Birmingham,  have  re- 
cently put  on  the  market  an  addition  to  their  set  el 
screwing  machines.  The  machine  is  specially  devised 
foi  threading  by  hand  bolts  and  nuts  up  to  tin. 
chain.  The  machine  is  double-geared,  the  ratio  ot  the 
gearing  being  about  four  to  one.  Threads  up  to 
5  in.  diam.  can  be  cut  direct.  The  main  bearing  for 
the  spindle  is  3  in.  long  by  2  in.  diam.  The  handle 
is  adjustable  for  length  so  that  the  leverage  ma\  be 
varied,  as  required,  according  to  the  diameter  of  the 
job.  The'  vice  is  self-centring,  being  gartered  in  the 
middle  instead  of  having  a  bracket  at  tin-  end.  One 
set  of  jaws  will  work  with  all  sizes  that  can  be  cut 
by  the  machine.  The  dies  are  adjustable,  and  are  in 
two  halves,    screwing   at   once   o\'er,    and    .1    louse   cap 

fitted  over  the  dies  prevents  them  coming  forward. 
Seilid  dies  are  also  supplied.  The  handle  controlling 
lh.      pinion     and     rack     under      the     jaws      gives      the 

machine  the  necessary  Mart  in  feeding,  etc.  The 
machine  has  the  advantage  of  being  portable,  ll  is 
designed  to  cut  threads  of  any  pilch  and  any  dia- 
meter from  1  in.  down  to  s-e)  , ',,  in.  the  maximum 
length   screwed   being   about   4'  in. 

Derby  and  District. 

In  the  bridge  ami  girder  yards  there  is  room  for 
improvement,  but  with  railway  undertakings  again 
on  the'  active  side  il  is  reasonable  Pi  assume  thai 
constructive  work  will  be  more  active.  The  boilei 
and  tank  departments  are  working  better,  and  in  tin 
bolt,  nut,  and  rivet  trade    there  is  moil'  doing.     The 


supplies  drawn  upi       ci       racts   foi   pig   iron  are  fairly 
1  ,1.    bul    .1    substani  ■  1      in     th<     demand 

should  shorth  1><  hit.  In  tin  ordinary  branch.-  .1 
foundry    work    a    -1. ...  01    thi     bettc 

noticeable,  but  the  engineering  departments  have   not 
lulh    responded.         LTii     malleable'   iron    trade   oi    the. 
•  il  holds  its  own,  in  competition  with  other  centres, 
i  more    work  has  ol  late    come  to  hand       I  i 
trade   .  I    the   district,    so    fai    as   the   buying    is    1  1 

1.  1  in  .1,  is  brisk.    In  tin    si 1  1  oal  departnn  nts  then 

is  a  steady  business.  Gas  coal  pits  are  working  well, 
and  full  su]  eing  drawn. 

Wolverhampton  Iron. 

liming  is  proceeding  at  a  qui.  1  rate,  and  as  inquirii  ~ 
very   lew    the    int.  1.  nee   -   thai   1  onsumers  hav< 
satisfied    their   wants    for    th< 
orders  for  small  quantil  1  al   irregular  times, 

and   these  are  alwa\  S  wante  .1   1..  1 

...  possible.  Fortunate  i .  the  ordi  rs  see  ured 
time  ago  enable  producers  to  keep  machinery  going 
at  a  regular  pace,  ami  hands  win  be  kept  well  em- 
ployed 1.1-  -.'111'  w.'k-  ah.  ad.  Quotations  are  fairly 
firm,  ami  ih.i.  are  indications  thai  there  will  be  a 
better  demand  in  the:  immediate  future.  Bar  makers 
are  I.,  mil;  well  patronised  both  with  regard  to  besl 
and  common  qualities.  Producers  ol  material  re- 
quired by  constructive  linns  are  also  well  supplied 
with  orders,  and  some  good  line  -  are  held  on  ove 
account  by  makers  ol  hoops.  There  is  a  lessened 
output  of' black  sheets,  but  stamping  sheets  sell 
freely.  For  strip  ami  red  iron  there  is  a  regular 
call,  and  makers  ol  th<  smaller  si/es  oi  iron  are 
doing  a  good  trade.  Steel  makers  are  still  busy,  and 
pig-iron  makers  .11.  able  to  deal  with  all  the  orders 
that  leach  the  furnaces.  Jinn  is  a  lair  demand  for 
.  oal. 

A   Large  Siemens    Alternator. 

Me-s|-s.  sii  mi  us  have  iusi  completed  al  their  Stat- 
ford  \W.rks  a  large  two-phase  alternator  lor  the 
Johannesburg  Municipality,  which  is  part  ot  the 
plant  for  the  lieliime  and  powei  station  now  1 
erected.  The  ran.]  output  is  1,800  ki'.o-volt  amp.  1.  s, 
5,300  \olts  per  phase,  273  amps,  per  phase;  with  a 
power   lac  lor    of    .75    it    is    1,  550    kw.  ;    50    periods    per 

sec, .11. I,       [00     1     p. III.        lie     p. .lis.        TllC     t  empe.r.'lt  HIT     ll-e 

being  restricted  1.:  sodeg.  F.  al  1,350  kw.,  powei 
factor  .75,  whilsl  the  lis.  ..1  volts,  on  throwing  of] 
lull  load,  unit\  pew.  1  factor  3,300  volts,  was  not  i" 
exceed  5  pel  cent.  The  machines,  in  consequence  oi 
the  limitation  ol  temperature  rise,  are  rated  rather 
low. 

New  Bridge  at    Birmingham 

The    reconstruction    ol    Navigation     Street     bridge, 

which  carries  the  thoroughfare  over  the  railway,  has 
at  length  been  completed.  The  old  bridge,  erected 
more  than  fifty  years  ago,  parti)  ol  cast  and  partly 
ol  wrought  iron,  was  ,,  type  (.l  structure  which  has 
long   been  out  oi  date,  and  last   \e.11    the  I.,  and  N.W. 

Railwaj  Company,  who  are  responsible  lor  its  main- 
tenance, wiselv  resolved  te    rebuild  ii.     It  is  not  that 

the  work  has  been  ol  an  elaborate  or  costly  character 
from  an  engineering  point  of  view,  but  the  process 
ol    reconstruction   was    slow   because  el    the  desire   not 
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to  interfere  with  the  traffic  on  the  line.  If  th< 
waj  could  have  been  closed  entirely,  and  i  In  railway 
traffic  suspended,  it  would  not  have  taken  many 
wei  ks  to  replace  the  old  by  the  new  bridge.  But  the 
railway  traffic  was  continued  without  interruption, 
and  the  roadway  was  only  partly  closed,  so  that  the 
men  engaged  on  the  undertaking  had  mam  diffii  ul- 
ties   to  overcome  in   tin    course  of  their  work.     The 


bridgi    is  ci  mstruc  t<  d  ol  t<  n  01  a  dozi  1  each 

g    n>  tonsor  18  tons,  and  it  was  a  very  difficult 
matter  to  get  these  in  position  underneath  'i  ■ 
way  during  the  short  periods  I"  I  ival  and 

departun    . ■  i    trains.     Ii    has   bi  en    fou 
1  edui  1    the  thi<  kni  --  1  dam,  and  thi 

I  1  v  •     ;  :  :  1     1  1   ■  I J   I     1   ■    .     1  .  1  .... 


Wales. 


Iron  and   Steel. 

Bessemer  tin  bars  are  now  offering  at  ^"5  per  ton,  or 
2-.  6d.  under  last  week,  which,  coupled  with  a  reduc- 
tion of  ^"3  in  block  tin,  enables  tinplate  manufacturers 
to  make  concessions  to  buyers  in  order  to  obtain  busi- 
ness. Bessemer  oil  size-  are  now  selling  at  12s.  gd. 
per  box,  or  3d.  less  than  last  week,  and  a  propor- 
tionate reduction  has  also  taken  place  in  other  des- 
criptions of  plates.  In  rails  and  sheets  there  is  no 
change.  Inquiries  are  in  the  market  for  about 
in, .(inn  tons  of  rail-.  W'eKh  hematite  pig  iron  is 
steady  at  70s.  f.o.b.  Cardiff.  The  coal  trade  main- 
tain- a  steady  tow  at  late  quotation-.  A  great  deal 
of  interest  has  been  created  in  South  Wales  b\  the 
projected  new  enterprises. 

Cardiffs  New  Dock. 

The  King  is  to  be  invited  to  open  trie  new  deep  sea 
duck  which  has  just  been  completed  at  Cardiff,  at  a 
cost  1  1  X- j>5°°. 000.  The  work  has  occupied -even  \  ear-, 
and  about  1,500  workmen  have  been  employed  upon 
it.  Its  total  area  is  34  acres.  It  is  nearly  half  a  mile 
in  length,  by  1,000  ft.  in  width,  and  it  has  been  made 
entirely  on  land  reclaimed  rrorn  tne  sea.  The  dock  has 
been  designed  to  accommodate  the  largest  vessels. 
afloat.         ' 

Ship-Repairing  Facilities  at    Cardiff. 

The  local  non-dockowniiii;   -hip-repairing  firms  have 
ation    with    the    dock    companies    in 
regard  to  the  conditions  under  which  the  latter  may 
carry  out  work  in   the  dry  docks.      Something  in  the 
nature  of   a  boycott  was   attempted  last  year.     As   a 
result,     however,     of    the    negotiations    which    have 
recently    taken   place  the  local   private  dry  docks  will 
be  available  for  the  accommodation  of  vessels  in  the 
hand-    of    the   non-dockowning   firms.      _\    new    and 
increased     scale     of    charges     has,     however,     been 
ngi  <l  and  has  been  put  into  force  during  the  past 
weeks.     On  this  basis  the  dispute  has  been  satis- 
factorily settled. 

New  Works  for  Swansea. 

Mi  ssrs.  Tophani,  Jones,  ami  Railton,  the  contractors 
for  the  construction  of  the  King's  Dock,  Swan 
who  have  been  entrusted  with  the  work  of  sinking 
trial  shafts  on  the  Crumlvn  Burrows  with  the  view  to 
certaining  the  nature  ol  the  foundations  available, 
should    Messrs.   Cammell,    Laird   and   Co.   decide  to 

make  the  Burrows  the  site  of  their  new  works,  have 
commenced  sinking  two  shafts  to  a  depth  of  60  ft. 
They  have  already  gone  down  sufficiently  far  to  give 
reason  to  believe  the  foundations  will  suit  the  pur- 
-  intended.     The  work  will  lie  completed  in  about 


SWANSEA. 

a  week.  The  point  at  which  the  trial  is  being 
made  is  1,000  yds.  below  the  eastern  -hd  o!  1I1,  break- 
water of  the  new  dock. 

Ordnance   Works    to   be  Established. 

It  is  -tated  that  the  heads  ot  the  firm  of  Cammell, 

I.aird    and    Co.    are    shortl)    to    visit    Swansea,    when 

they  will  meet  the  Mayor  and  the  Chairman  ot  the 
Harbour  Trust.  The  preliminar)  arrangemenl  for 
the  Swan-,.,  -  1,  was  come  to  in  London  as  the 
result  of  an  interview  between  Mr.  I.aird  and  the 
Karl  of  Jersey,  with  whom  wa-  hi-  agent  (Mr.  I  ho-. 
Williams,  of  Neath  i.  Since  then  Sir  Griffith  Thomas 
(the  chairman  of  the  Swansea  Harbour  Trust)  and 
the  Trust  officials  have  been  consulted,  and  so  marked 
a  desire  has  been  exhibited  to  grant  all  possible 
facilities  that  there  is  already  some  substantial 
ground  for  believing  that  a  satisfactory  understand- 
ing has  been  come  to.  In  considering  the  advan- 
tages Swansea  has  to  offer,  one  of  the  strongi  -t 
factors  has  proved  to  be  the  new  King'-  Dock,  which 
will  provide  such  gnat  facilities,  and  will,  moreover, 
enable  direct  communication  to  take  place  between 
the  works  and  the  shipping.  As  already  stated,  the 
prop,-,,]  capital  of  the  new  works  will  be  quite  a 
million  and  a  half,  and  in  addition  to  the  other 
branches  of  the  industry  mentioned  there  is  a  pes-:. 
bility  ol  .1  heavy  gun  industry  being  added.  One 
primary  essential  is  an  ample  suppl}  ot  gi  od 
and  the  locality  is  said  to  be  unequalled  in  this  t,  spi  1  1 
by  any  other  part  of  the  kingdom.  Thi  Neath  (anal 
runs  almost  the  whole  ot  the  length  of  the  Burrows, 
and  it  is  practically  only  used  a-  a  water  reservoir. 
It  is  over  20  miles  long,  the  source  of  supply,  which 
cannot  he  interrupted,  being  tie-  Breconshire  11,  1  1 
This  unequalled  supply  ol  water  of  splendid  q 
is,  it  is  understood,  included  in  any  letting  lli- 
be  made  on  the  Burrows  at  a  small  rental  pei  pipe 
of  12-inch  diameter,  and  up  to  any  number.  This  is 
a  vitally  important  matter  to  works  such  a-  ! 
projei  1,  d. 

Advantages  of  the  Site. 

The  advantages  of  direct  connection  with  the  Kind's 
Dock.  Swansea,  have  already  been  referred  to.     The 

works    wou'd    also    have    direct    connection    with    the 

G.W.R.,  R.  and  s  1;  L.  and  N.W.,  and  Midland 
Railways,    which    have   exch  closi     I 

The    works    would    he    in    a   DO   u,,  ,11    to    command    ."i 

ample    supplj    of    cheap    coal     of    suitable    qu 
Another  essential  is  a  good  supplv   of  cheap  and  suit- 
able   limestone,    of    which    it    is   estimated    something 
like    1,000  tons  per  week  will  be  used.       Ibis  ,-,,, 
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it  the  Mumbles,  but  the  works  need  n 

that    source,    fur  an    ample    suppl) 
c  be   obtained   from   Glynneath     P 
I  .landebii  .  es  being    bul    a   short   di  -■ 

awaj .     With  regard  ti     the    suppl)    ol    Spanish 
the  freightage  to  Swansea  would  givi    an  ad\  i 
ovci    the  Cumberland   ports  estimated   to  real 
on    used  £1,500  per  week.       The  advantag 
on    the    finished    article    would    approxii 

I    per  ton       V   on<    time  anthracite  coal  was 
.1!  blast  furnaces  at  Yniscedw  \  n  and  Ystal 

nnd    if  this   coal    should  be    utili  sed    Ll >^     -■    n  k 

would  be  within  reach  oi   an  ample  supply.     In  this 
district,  however,  coke  is  cheap,  and  ma\  b  :  assumed 
to   be  a    greal    di  al   1  h<  aper  than   at   thi 
Cumberland  Works,   brought  as  it  i-   from   Durham, 
paying  a  heav\   rati   ol  carriage. 

Other  Firms  Coming  to  Swansea. 

Ami  mgst  other  firms  whose  names  are  mentioned  seek- 
locations  in  thi  Swansea  district  is  one  foi  the 
:  ng  on  a   largi    scale  1  >l    zini    ores.     It   is   stated 


that    Miss   Tall  0  <  '    land   at 

Talbol  on  mon     id  -  terms   for  works  than 

been  ofl  S  n      is  bi 

that  when  the  timi  1  ult)  in  this  1, 

will  bi  •  spei  iem  ed 

Tramway  Plant  for  Cardiff. 

Cardiff    Corporation    haw    just    installed 

plant    at    the    Roath    power    station,    at    a    cos 

£25,000.       The  plant    co  

gi  nerators   ol    5-phase,   50  pet  6,600  voll 

being  driven  b)   a2,ooo-h.p    1  ngi  u  ;  on.    500-kil 
motoi    generatoi    sel   consisting   ol   500-kilowatl    syn- 
chronous  motor,   one   for  6,600   volts  direct,  coupled 
to    a    500-kilowatl    compound-wound    direct-cu 
generator.     This  sel   is  reversible,   ami  will  be  used 
for  running  on  the  lighting  or  tramway  car  bars  when 
the  load  is  not  sufficiently  great  for  one  of  the 
alternators.      Then:   is  also  an  exciter   set   consisting 
F  100-I  ilowatl   compound-wound  generator,  coupled 
to  a  high-speed  side-by-side  compound  engine.     The 
plant  gives  an  add  1  h.p. 


Ireland. 


Shipbuilding    Wages. 

In  view  of  the  crisis  in  the  Scotch  trade  it  is 
interesting  to  note  that  Messrs.  Workman.  Clark, 
and  Co..  shipbuilders.  Bel  last,  have  intimated 
their  intention  of  acceding  to  the  engineers'  request 
for  an  increase  of  wages. 

Proposed  New   DocK  at  Londonderry. 

The  Port  and  Harbour  Commissioners  are  consider- 
ing the  advisabilit)  of  providing  a  graving  dock  to 
meet  the  requirements  ol  vessels  ol  large  tonnage. 
A  dock  of  about  600  or  7.11,  feet  long  would  probabl) 
cosl  about  £50,000  or  £60,000  to  construct.  The 
amount  borrowed  at  \\  per  cent,  interest  would  mean 
an  annual  charge  of  £2,000.  It  appears  to  be 
entirely  a  question  of  finance.  The  capital  charge 
against  the  shipyard,  the  present  dock,  and  big  crane 
there  amounts  to  nearly  £39,000.  At  no  time  since 
the  present  dock  was  built  litis  the  revenue  from  it 
approached     the    expenditure.     There    is    a    loss    ol 

(   1  .--I,,  per  annum   in   respect    of   the   shipyard  dock. 

1 1  has  been  decided  1  1  appoint  a  committee  to  consult 


w  !  1  li  tin    engim 

i-    ,  ,  an  i  plan  • 


estimati    prepared. 


BELFAST. 

have  boi  ng 


Efficiency  of  Chain  Groynes. 

Mr.  R.  G.  All  iiison-W'inn  has  been  relating  In- 
experiences with  this  form  oi  protection  against 
the  sea  erosion  on  the  Bra)  1  oast.  Fen  cable  groynes, 
each  100  yards  long,  were  placed  to  the  no  th  ol 
Bray  Harbour,  and  in  four  weeks  shingle  gravel 
and'  sand  accumulated  to  the  depth  of  from  .;  It. 
to  5  ft.,  but  only  to  disappeai  later  in  the  course  0 
a  heavy  gale.  Had  ths  chains  been  longer  and 
carried  farther  out  to  sea.  and  the  bush  attachment 
been  of  a  more  durable  <  harai  ter,  the  results,  he 
thinks,  would  have  been  more  permanent.  Ml 
Allanson-Winn's  theories  have  been  severer) 
criticised,  but  he  maintains  that  on  business 
hues  the  protection  "I  the  foreshore  of  agri- 
cultural land  will  be  possible  only  by  cheap 
methods,  and  expresses  his  belie!  that  on  a  sand) 
coast  the  chain  groyne  s\stem  would   be  successful. 


i  h. n  in-   Cross   station  is  to  be  re-opened  on  Monday 
aftei   being  closed  for  traffic  for  fifteen  weeks.     The  lull 
ervici    ol   trains  will   not  yet   be  run  owing  to  the  struc- 
tural alterations  which  are  in  progress. 

Ih,    Postmaster-General  (the  Right   lion.  Sydne)    Bux- 
ton,   M.1V).    in    reply   to   a    correspondent,    stales    that    the 

question  ot  .a  peiiiu  rate  of  postage  lor  letters  exchanged 
between  this  countr)  and  the  United  states  has  nol  yel 
formed  the  subjeel  ol  am  definite  proposals  to  his  depart- 
ment. 

In  rcpl)  to  a  request  which  has  been  made  to  the  Prime 

,,',   to  iei  eivi    a  deputation  on  the  subjeel  of  fore- 

hon     protection,    Sii    Henry    Campbell-Bannerman    has 

11, ,  d  thai  a    Royal  '  o'mmission  is  to  1"-  appointed 

to  inquire  int. ,  tin-  question. 


Obituary 

Tin-  death  i-  announced  ot  \li  Henn  White,  New- 
pun,  ol  the  firm  ol  Messrs.  II.  White  and  Co.,  engineers 
and  ironfounders,  Risca.     He  was  a  member  of  the  New- 

■.011    Exchange,  and  was  highl)    respected  in   the  district. 

Mr.  Robek'i  Rawson  died  ai  Warb'.ington  Villa, 
Havant,  on  Sunday,  til  the  age  ot  92.  From  1S4J  to  1S47 
Mr.  Raw  son  was  a  teachei  oi  mathematics  .at  Man- 
chester, lb-  was  then  appointed  Head  Master  at  the 
Portsmouth  Dockyard  Schools,  a  position  which  he  held 
lor  man)  years,  during  which  period  sir  Phillip  Watts, 
the  Duei  tor  ol  Naval  Construction,  and  many  other  dis- 
tinguished scholars  now  In  Iding  high  positions  at  the 
Admiralty,  passed  through  the  school,  lie  was  also  an 
issociate  member  of  the  Societ)  of  Naval  Architects  ami 
a  member  ol  the  Royal  Astronomical  Society,  and  one  0| 
th.-  founders  ol  the  Portsmouth  Philosophical  Society, 
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For  particulars  of  other  contracts,  see  recent  issues  of  "  Page's  Weekly."  and   small  advertisements,  pages  6  and  7. 
We  shall  be  pleased  to  insert   under    this    column,    free    of    charge,    particulars    of    open  contracts.      While  every   care  is 
taken  to   ensure  the  accuracy  of  the   information  given,  no  responsibility  can  be  taken  for  accidental  errors  or  omissions. 


Contracts    Open. 

United    Kingdom. 

Airdrie. — Construction  of  a  two-lift  gasholder  ; 
ft.  9  in.  diameter  by   30  ft.  deep,   foi    the 
[own  Council.     A.  Gillespie  and  Son, 
I  !a1  b  Street ,  1  Jlasgi  iw 

Bangor  I  Ireland). — Supply  of  wrought-iron 
tubes,  for  the  Urban  District  Council.  Mr.  J. 
Milliken,  clerk 

Billinghay.  —  Supply  and  delivery  at  the 
G.N.  .iiid  G.E.  joint  railway  siding,  1> 
ton,  Sleaford,  of  about  9^  miles  of  cast-iron 
mams  and  specials.  5  in.,  4  m..  and  3  in.  dia- 
meter respectively.  111  connection  with 
works  for  the  parishes  of  Billinghay,  North 
Kyme,  and  Walcott.  lor  the  Sleaford  Rural 
District  Council,  Engineer,  74,  Southgate, 
Sleaford 

Bolton.  -The  Electricity  Committee  invite  tenders 
for  one  continuous  current  electric   generator 

Bolton- — Supply  of  one  steam  engine  complete, 
for  the   Electricity   Committee.      Mr.    Arthur 
A     I  ia;       \  M  [nst.i    I        M.I  E.E.,    borough 
1  r-.cal engineer,  Spa-road,  Bolton 

Bournemouth- — Construction  of  a  cliff  lift 
on  tin ■  \\  ti  lit!  waiting  rooms,  construction 
of  track,  and  other  works  in  connection  there- 
with, for  the  Town  Council.  F.  W.  Lace) 
M.Inst.C.E..  borough  engineer  and  surveyor, 
Municipal  Offices,  Bournemouth 

Bristol.  —  Supply  of  wrought  iron  and  steel 
during  year  1906,  for  the  Sanitary  and  Im- 
provement   Committee.     Offices     63     - 

Briton  Ferry. — Supply.  delivery,  erection 
anil  laying  of  sub-station  switchboard,  non- 
rubber  feeder  and  distributor  cables,  feeder 
pillars,  joint  boxes,  arc  standards,  arc  lamps, 
et<  Messrs.  Herbert  Lewis  and  Fletcher, 
consulting    engineers      Prudential  Buildings, 

a 

Brixham      Supply,     deliver)      and    laying    of 
about    1  ]    miles   oi   7   in.   and    ;  in.   - 
is,  together  with  1  he  requisiti 

d  other 
fittings,  ~ihe  construction  01  a  service  r< 
boundary    walls,    mi  tei    liousi 
the  Urban  District  (  ouncil.  Mr   Fred.  William 
Palace  1  m        . . 

Caithness.     '    1  ol     a     small 

t  thi     Bughl     St.   John      ' 
out 
..I .  ..in  rete).  Mr.  James  young,  Co 
Thurso 
Chester. — Construction,  alteration  andi 
and    general    equipment    of    tramwa) 
new  length  oi  track  in  cat   shed.      Mr.    |.   II. 
Dickson,  Town  Clerk    .. 


Mar. 

Mar. 


Mar,    -■  1 


Apr. 


Mar.   24 


Chapmanslade      Con  truction     oi  small 

service    reservoir,    and    the    providini 
laying  of  97  1  linea  1  yards  oi    j  in,  and 
lineal    yards   of    2  in.   casf  iron    mams     with 
val\  es,  in  1  ings  1  1 

in!  1  In  \  illage  1 1)  1  tiapman  ilade,  \\  ill  for  the 
Warminstei  and  Westbur;  and  v\  "-  n  wells- 
down  Ruial  District  Council  Mr  W.  11. 
Stanli  )  \.M  In-t  1  I  1  nginei  1  for  the 
-  oum    '    MarketHousel  1  wbridge       Mar.    31 

Chingford-  -Foi  the  constructional  work-  required 
for  the  bacteria  beds,  settling  tanks,  and  other 
appurtenant  works,  and  also  foi  the  erection  oi 
pumping  station,  sump,  and  hydrostatic  tank,  at 
their   sewage   works,    Chingford.       Mr.   Walter 

Stair,  Council  Offices  Mar.  24 

Dundee.—  rhi     1  »uni  lei     Harbi 
1 11  epared  to  re<  ei\  • 

who  desire  to  submit  tenders  for  the  construc- 
tion of  the  Caledon  jett)  in  Hennebique's 
patent  ferro-concrete  Mr.  I  Thompson, 
harbour  engineer,  Dundee       ..  ..  ..        Mar.   21 

Edinburgh.  —  Suppl 

.  i-i -iron  pipes,  from  2  in.  to  15  in.  in  diametei 

ior  the  Edinburgh  and  District   V\ 

Superintendent  ol  Works   Ofho     .2    St. Giles 

Streel       Edinburgh  ..  ..  ..        Mar.   26 

Epsom.  Iln'  Asylums  Committee  oi  the  L.C.C. 
invite  tenders  for  the  installation  ol  electric 
light  ing  and  power  (exi  lud  ii  1  ilant 

at  1 1  As)  linn)        .  .  .  .  .  .         Mar.    26 

Gillingham.  -  - '  "al      and      meters       for       the 

I  lectricity  Department  ..  ..  ..        Mar.   26 

Grangemouth.  — Construction  completion  and 
maintenance  of    the   woi  Its  <  ■     .it   1  il 

the  quaysof  the  new 

mouth,     for    the     C;  Co 

Se<  ri-tai  \      i  aledonian     R  1 

Glasgow      . .  Mar.   28 

Great     Yarmouth. 

light    hi    the    new     Lichfii 
1 
Greetland         '  onsl  i  u< 
tank;    fUtei 

at  Greetland    for  th<    Greetland  1 
Disti 
ton  . 
Halifax.      Foi     the    steel    and    cast  iron 

required  to  bi  1  uinei  t  urn  w  ith  the 

1  mi  -1  ■  uding 

eel   calori oi  at    the 

1  lalifax      I   iii'Hi      v>  1  W. 

<  lement    Will 

Halifax  ■  ■        Mar.   23 

Haslemerc 

nei  .  1  apabl'  1 

I  lambledon  R    1    ID 
1  ouin  '  1       i 

23  on,   W.C.       M 
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Hythe. — For  the  sinking  oi   a  well  at   Blu 

in  the  Parish  ot  Saltwood,  and  lining  same 
with  brickwork  and  cast-iron  cylinders.  Mr. 
Chris.  Jones,  Borough  Engineer,  Hank  Build- 
ings, Hythe,  Kent 

Leeds. —  Tenders  for  one  or  two  sets  ol  electrii 
generating  and  condensing  plant,  each  com 
prising  a  steam  turbine,  two  phase  alternator 
and  exi  itei  ol  |  01  okw.  capacity,  electrically 
driven  surface-condensing  plant,  and  the 
necessary  pipes  and  valves.  Mr.  Harold 
Dickinson,  I,  Whitehall  Road,  1. ceils 

London.      Ih     l  ountj  n   i]   require  high  and 

low      tei  i     for     certain      sub- 

stations 

London. — The  County  Council  require  tenders  for 
even   electrically-operated  car  traversers 

London.  —  Supply  and  erection  of  three 
io-ton  hand  i  i  mes,  for  the  L.C.C.  <  'ount  y 
Hall,  Spring  Gardens,  S.W 

Nelson  Lanes  i  —  For  a  revolving  screening 
apparatusforthesewageworks  foi  the  Sewage 

and  Street-  Committee.     Mr.  B.  Ball,  I lugh 

engineer,  Nelson 

Norwich, — Tenders     are     invited     for     rubber 

covered   wire,  and   accessories,    underground 

cables  and  incandescent  lamps 
Smethwick, — Supply  of  a  small  locomotive  for 

shunting  purposes,  for  the  Gas  Committee    Mr. 

Vincent    Hughes,    engineer,     Rabone     Lane, 

Smethwick  .  .  .  .  \ . 

Stoke-on-Trent. —  The  Corporation  unite 
tenders  for  electricity  meters.  Borough 
Electrical  Engineer 

Sunderland— For  one  750  kilowatt  triple- 
expansion  engine,  direct  coupled  to  three-phase 
generator,  5,000  volts,  with  exciter,  one  300  kilo- 
watt static  transformer,  and  two  portable 
air-compressors 

Wrexham.—  Hie  c  01  |„, ration  want  tenders  for 
supply  ot  -tore-,  and  materials  for  electrical 
engineer's  department,  including  cables,  joint 
boxes,  cut-out-,  meters,  lamps,  carbons 
coal,  oils.  etc. 

Abroad. 

Adelaide.— Supply  of    the  following  materials, 

delivered  111  bond,  on  wharf.  Port  Adelaide, 
wharfage  to  be  paid  by  the  contractor:  ?? 
mild  -feel  boiler  plates  :  10  best  mild  steel 
smokebox  tube  plates  for  flanging  (eight 
drawings,  is.  each);  10  copper  tube  plates, 
flanged  (five  drawings,  is,  each);  [,450  solid 
drawn  besf  toughened  coppei  tubes,  25  solid 
drawn  best  copper  pipes  ;  200  volute  springs 
(one  drawing,  is.)  :  12  best  steel  straight  axle 
forgings  (one  drawing,  fs.6d.);  119  bars  channel 
steel  (two  drawings,  rs.  each)  ;  93  bars  angle 
'•  el  (two  dravt  tngs,  is.  each)  ;  $40  mild  steel 
plate  ,  :  [50  ft.  oi  iron  <  ham  ;  300  prh  ate 
loi  ks  (one  drawing  is.)  ;  281  solid  drawn 
mild  steel  tubes.  Agent  General  for  South 
Australia.  28,  Bishopsgate  Street  Without 
E.( 

Belgium.  Construction  of  a  lock  at  Malines, 
1  itimated  1  ost,  (  (.5,525.     Rue  des  Augustins 

1 5.      Brussels 


Mar.    24 

April     9 

Mar.  27 
Mar.    20 

Mar.   27 

Mar.    24 
.Mar.  19 

Mar     29 
Mar.  31 

Mar.  30 

Mar.    2  ) 


Apr.   25 


Belgium. — The   municipal  authorities  at   (dent 

invite  lenders  lor  the-  supply  Oi  ca  I  iron 
pipes  and  other  articles  connected   with  the 

water  and  ga  ervici  Oi  that  tow  11.  1  lotel 
de    Villi      1  di,  ..1  

Christiana.-- Suj.pK   to   the  Norwegian     State 

Railwaj     tor  '   loco 

moti\  ecoal     G  >mmerc  tall  1  li  ant  h 

of  the-  Board  ot  Trai  B     inghall  Street 

E.C '         

Egypt.  Tenders  will  be  received  a1  tie-  office 
of  the  Assiollt  l: an.  ge  \  ioul .  for  the 
construction  of  a  road-bridge  ovei  the 
Ibrahimieh      al       M  rafalout  I  ontrai  toi  - 

should    send    ill    their    cm   , 

with  a  tender  in  a  lump  sum  to  the  Director 
of  the  Barrage.  The  work  1-  to  be  <  ompleted 
by  |un,'  1  .1  [907.  Directoi  oi  the  issiout 
Barrage.  .  . 

Egypt.-  Supply  and  erection  oi  an  electric  light 
installation  on  board  II. U.S.  UJ.i  at  Alex- 
andria. The  generating  plant  is  tocon 
suitable  engine  coupled  direct  to  1  '  kilowatt 
dynamo,  including  switchboard,  instruments, 
wiring,  lamps,  switches,  fuses  and  ventilators. 
Central  Office  of  the  Polls  and  Lighthou-es 
Administration,  Cairo         ...         

India.— Supplj  wheels  and  axle    Eoi  1  irriagesand 
wagons.       The    Director-General     oi    Stores 
India  Office,  Whitehall,  S.W. 

Johannesburg.  -  Supplj  lie.'         at         tin- 

municipal  stores,  of  350  street  lamp  fittings  ;,i 
stays  and  600  ft.  gas  barrel.     Town  clerk 

Lisbon. —  Construction  of  iron  brid  I  ibout 
£1,120).     Direccao  de  Minho  e  Douro 

Madras.  The  Madras  Railway  (  ompany  re- 
quire tenders  for  the  supply  and  deliverj 
f.o.b.  of  bar  iron,  steel  sheets,  plates,  wire, 
zinc,  and  tin  sheets,  copper  and  brass  sheets 
and  wire,  anvils,  hammers,  vices,  crowbars, 
spanners,  bellows  files,  etc.  rhe  Company's 
office.  1,  Broad  Street  Place,  Finsbury 
Circus,   E.C. 

Madrid. — The      Direccion  -  General     de    Obras 

Publicas  invite  tenders  for  an  electric  railway- 
project  in  Barcelona 

Madrid.- -(ciih  ession  lor  an  electrii  railway  111 
Madrid.  I  'or,  1, a, it,  (  .eneral  oi  Public 
Works 

Manila.—  Construction  ol  two  steel  breakwaters. 
Harbour  Works  Manager 

Montevideo  Complete  installation  ol  Cerro 
deMontex  ideo  lighthouse,  of  nine  gaslii  buoys, 
and  ot  l;.is  works.     Ministerio  de  Fomento    . . 

Rosario. — Public    electric  lighting.      Municipal 

authorities,    Kosario,   Argentine 

Sydney  (New  South  Wales!.  Supply  and 
erection  ot  (a)  boilers,  automat  ti  stokers,  pipe- 
work, etc.;  (b)  turbo-alternator,  substation 
machinery,      switchboards,      etc.  1'own 

Clerk 

Talcahuano  1  01  Mr  111  1 10110!  iloa  I  in- -p.,.)  dock 
of  [,000  tons  displacement.  Dnccion  del 
Material,  Valparaiso 


Api  il    30 

Mai     so 

Mar.    31 
May  21 


Mar.    ;i 


April 

1 1 

April 

5 

May 

16 

April 

16 

May   7 
May  1 
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Coming    Contracts. 

Balkan       States. — The       Bui  't    Servian,        and 

Roumanian  Government  railways  are  preparing  for 
the  purchase  of  new  rolling  stock  and  material.  '  \ 

Baltimore. — The  'city .'of  Baltimore  has  decided  to  carry 
out  a  system  of  sewerage  at  a  cost  of  some  £2,000,000 

Bermondsey. — Application   is  to  be  made  to  the  1    I    1 
by  the  Borough  Council  for  sanction  to  borrow  £] 
for  electric  lighting  purposes  (£13,500  for  mams,  £1,307 
for  machinery,  and  £700  for  meters). 

Bolivia. — The      Bolivian      Government     has     empov 

an  Argentine  syndicate  to  construct  a  railway  from 
Santa  Cruz  to  Pedro-Suarez  (on  the  1  >p  site 

Corumba).  The  line  will  be  620  kilos  (385  miles) 
long  and  1  metre  gauge. 

Colwyn  Bay, — A    new  tion    is    ♦o   be    built 

at  an  estimated  cost  of  £80,000. 

Coventry. — The  Electric  Lighting  Committee?  recom- 
mend the  Council  to  apply  lor  sanction  to  a  further  loan 
of  £35,000  for  extensions  of  the  electricity  works. 

Ellesmere-  —  For      purposes      of      sewerage     and     - 

disposal  the  Urban  District  Council  are  desirous  of  borrow- 
ing £"3,500,  and  recently  a]  1]  lied  to  the  Local  Government 
Board  for  the  necessary  sanction. 

Gudiyatam  India1. — The  scheme  for  the  water  supply 
of  this  place  has  received  the  approval  of  Government,  and 
has  been  referred  to  the  Public  Works  Department 
for  technical  consideration.  The  estimated  cost  is 
Rs.  59,000,  of  which  the  Provincial  (Madras)  Government 
will  grant  Rs.  29,000. 

Hastings. — An  inquiry  was  held  at  Hastings  last  week 
into  the  Town  Council's  application  lor  sanction  to  borrow 
a  further  sum  of  £9,797  for  the  Brede  Valley  waterworks 
scheme. 

Kendal. — The    construction  of  additional  sewage  disposal 

works    at    Wattsfield,    at   an    estimated    expenditure    of 

(21,  has  been  decided  upon,  and  application  to  the 

Local  Government  Board  for  sanction  to  borrow  a  sum 

XX)  is  to  be  made. 

LeeK. — Application  has  been  made  for  sanction  to  a  further 
loan  of  £730  for  extensions  of  the  electric  lighting  mains. 

Namur. — The  Direction  de  la  Traction  et  du  Material  will 
shortly  invite  tenders  for  electric  lighting  cables,  lamps, 
cells,  etc. 

Nancy. — The  Municipal  Council  have  approved  of  the  ex- 
penditure of  the  sum  of  £6o,cco  on  a  water  supply 
scheme,  which  includes  the  construction  of  a  reservoir. 


Contracts    Closed. 


Aberdeen.  —The     Hansa     Dei         -        Fishing    LCompany, 

Germany,   have  ordered   two  steam    trawlers    from    the 
John^Duthie  Shipbuilding  Company,    Torry,   Aberdeen. 

Charlton.     Messrs.     Johnson     and     Phillip       1 

the  contract    for  supplying   the   Grimsb 
poration  with  cables  during   [906,  and  also  an  order  for 
a  switchboard. 
Darlington.- 'lb'      offei       oi       the      Tudor     Accumulator 
Company  concerning   the   maintenance  of   the   ti 
battery  so  as  to  give  350  amperes  tor  one  hour,  with  a 
1  voltage  of  17  per  cell,  has  been  accepted. 


Derby.--   The      town     Council     have     iccepted    the 

oi  Messrs.  Milnes  '  ••     for  the  supply  ol  i<  in 

single  deck  car-  for  the  sum  ol  • 

Derby.      Ph.-    Haslan    Foundrj    and  Eng 

Ltd.    ii  ive  rei  ei\  ed  an  Expli 

Company,    Ltd.,    for   two   large   duplex    amn 

press refi  ig<  1  ii  ing     m  -  hines    with    aco 

their  fa<  lory  at  Ardeer.     The  machines  arc  to  be  drive  n 

Dover.— The-   Town  Council  havi 

British     Westinghouse     <  ompanj 
lectricit)    woi  I 

Edinburgh.    -The      Loral      Go* 

appi    '  1  heme   of   main   sewi 

B 
trad    E01    the  work  "has  been  1<  G.  Macl 

Exeter. — The    Town     Cou 

o1    Messrs.    Dick,    Ken    and   1  1 
Iditional  tram. 
Hampstead  —He    West     Hampstead     Corporation    have 
accepted  the  tender  oi   Messrs.  Willans  and  <  o.  for  the 
sup]  1   kilowatt    turbo-gi 

aerator  is  to  be  by  ?  Kerr  ;  

Johannesburg.— The    tendei    oi     Messi        Stewarl 
Lloyds    (South    Africa).    Ltd.,    Birmir 
Africa     for   water   fittings    etc      £2,545,    foi    the   \\ 
department   of    the   Johannesburg    [own   Council,   have 
been    accepted.     The"  contra.,  t    for  water-metei    fittings 
for  the   Johannesburg  Town  Council,   has   been  placed 
with  the"  Manchester  Water-Meter  Company. 
Lancaster.— The   Town    Council  have  accepted  thetender 
oi    Mr.    R.    P.    Wilson   for   installing   the   electric   light 
in  the  Greave  Schools,  a1 
Leeds-— The  Horsfall    Destructor   Company,  Ltd.,  rei 

signed  a  contract   for- the  sup]  cell   Horsfall 

Patent     Destructor    for    the    municipal    commissioners 

oi      Singapore,     Straits     Settlements.      This     destructor 

1-  .in  extension  to  an  existing  plan  erected  many  years 

0  in  the  city  of  Singapore.     The   Horsfall  Company 

0  secured   the  contra.  11   destructor 

with    two   Babcock   and    Wilco  uildings    .  ml 

chimney   complete   for   the    Eurgh   oi    Dunocn,   on   the 

(  lyde. 

Leeds.— The    South-Pastern    and    the    London,    1  I 

and  Dover  Railway-  have  placed  an  order  with  Messrs. 
Kitson    and    Co.,    of    1 

vehicles  of  an  average   speed   oi    )0  miles  an  hour,  and 
each  to  seat  ;6  passenger-. 
Leeds.-   \n    order  from   Japan   lor   an   horizontal    testing 
ma<  nine    oi    21  a   tons    t  apai  ttj    ha;  |       ed    with 

rs.     Samuel     Denison    and    Son.,     Ltd.,    oi    Leeds. 
ai    1-  for  testing  steel  wire  rope-  01  !.  ngths  oi 
in      The  stress  will  be  applied  by  a  hydraulii 
inder,  working  al  a 

Me     ■  I  '    ii      and      Son 

11  nine  in  hand  for   fapan  and  als  1  l 

.u\:[  other  market- 
Liverpool.    -The    Corporation     have  accepted  the    tender 
Messrs.  Johnson  and  Phillips,  Ltd  0       1     arlton 

:!     lor  the  twelve  month-'  supph 
and   win 
London.-   fhe   Oti      1  Company,    Ltd..   lia\ 

r  1     vators 
Ion    Railwaj    (  om] 
exti  0  it  the  1 

Cross    and    St.     L  a      and    two 

Euston  station. 
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London. — The    Venetian  Air  Valve  Furnace  Bar  1  ompany, 
of    65,    Fenchurch    Streel      London      E.C.,    arc 
Halliwell's  smokeless  fui  1  ui   Lancashin    I  1 

ft.  for  H.M.   (  iffii  1    oi    Works    Heating   and 
Lighting  Station    London,   VV. 

London.       I  hi      London      and      South -Western     Railway 

I  ihnson  and  Phillips, 
Ltd.    0     '  'id    :  harlton     Kent      0  mi  ml  h 

■  I  1  ables  and 

Loughborough.  —  11"'      Brush       Electrical      Eng 
Company,     Ltd.,  ved    the    follov 

''  1  the  Rangoon  I  ranrw  ays  (per  B.  T.  II 
li  deck  bogii  composite  car-bodies,  and  i;  single- 
deck  open  car-bodies;  for  the  Metropolitan  Electrii 
tramways  Company;  25  double-deck  car-bodies  and 
four-wheel  trucks  and  5  double-deck  car-bodies  ;  to 
Adelaide    tb  poi  ting   a  750  kilowatl  tui    0    ei 

rat  or  ;    to  thi    C sb}    Corporation  they  are  supplying 

!    : «    kilowal  i    -  team  dynamo. 

Motherwell.      II"    Stirling  Boilei  1  ompan}    Ltd  .  have  re- 
ceived a  repeat   order  from  the   Newcastle  and   District 
I  ighting  ("ompany,  Ltd.    for  two  large  Stilling 
bcilers,   each   of    5,770   square   feet    of   heating   surfai  e 

ted  with  chain  grate  stokers  and  superheaters  0    I 
own  manufacture. 

Tipton.  —  Messrs.  Joseph  Wright  and  Co.,  recently  reci  ived 
an  order  for  a  multiplex  heater  detartariser  to  deal 
with  20,000  gi  I  ot  water  per  hoar,  from  Messrs.  Guest, 
Keen  and  Nettlefold,  Ltd.,  for  thi  ii  (  ardifl  works.  The 
apparatus  will  be  about  35ft.  high  by  8ft.  diameter 
in  the  smallest  part,  and  will  weigh  when  completed 
from    jo   1"  41 1   tons. 

Wemyss.      rhe  contract   for  rolling  stock,  overhead  equip- 
ment   and    cables    lor    the    above    tramways    has    been 
it  ■     V]       rs   Brui  e  Pi  -Ides  and  Co.,  Ltd. 

Wimbledon        II"       I  own     Council     have    accepted     the 
following     tendi  1         Genei  d     I  lectric     Company,     Ltd 
supply    and    erection   of   air   compressing    plant   at   the 
pumping   station,    £701  ;     Stanton    Ironworks   Company 
Ltd.,   supply   and    delivery   of    cast    iron    pipes   required 
in      connection       with     electricitv     works'     extensions 

Appointments    Vacant. 

Croydon. -1  hie!     lectureship   in   electrical    en- 

"iii"  1  ui"   a1    i  roydon    Pol}  tei  hnic   for  three 

ings  pel  week  foi  a  session  of  about  thirty 

weeks.      Duties   to  commence   in   Septembei 

ment    <  i    per   evening       .  .  .  .  .        Ma 

Devonport.      \     draughtsman     1-.     required    m 
the  elei  trii  1 1  eni  ineer's  department  of   H.M. 

I  >o<  kyard      1  (evonport,     «  ith    expi  1 n 

central      tatii m    woi  k    and    elei  1 1    distri- 
bution   (l  lii < -«    wire    c.c.    system)       E  lei  trical 
Engineei    II  VI.  Dockyard  (North),  Devonport         — 
Gold  Coast.     An     electrician     1^    required     for 

thi    Cold  Coast  Governs 1  Rail 

■  it  h  free  furnished  quarters 

-  ti       Mi  ssrs     I  '■  1  ki  1  and  Shelfoi  d    con  ultinj 

engineei       ■■ ,  \    Great  George-street,  S.W      .  .         — 

India,      rhi     B01  Baroda     nd  Central  ]  ndia 

U.i  ilwa  '.    '  1  impanj    n  quire  a  signal  engineei 

with     know  lei  Igi     oi     elei  tiical    engineei  ing. 

uy  Rs    00,1  ".ui"  to  Rs.81  iopei  month     Mi 

I.  W.  Wood    Gloucester  House,   Bishopsgate 

trei  1    W  ithout     EC Mar.  27 


India.      1        I  Bombay     Baroda, 

and     Central     India    Railwi        I  aire  a 

chief  drau 

department.  Preference  will  be  given  to 
"ii"  who  has  had  a  thorouj  in  the 
ge  and  wagon  department  of  1  1  (ritish 
Railvi  :  a  -i  lass  firm 
'ii"1"  Salary,  rupi  - 
percalendai  mont  1  W  tary, 
Gloucsster  Housi  B 
Without.  E.i  

India.      th>  [ndia    m 

1  ouncil  will,  in   the  summer  oi 
no!   less  than   ten   appointments  oi   assistant 
engineer  in  thi  perm  inentesta    li  ihment  ol  the 

Indian  I'ulili,  Works  Department  in  .1  1  lition 
to  the  appointments  to  be  made  in  mi  1  1 

I  Iill  Ci  liege,      rhe  age  1  1  1 

be  less  than  21,  or  more  than  24  years  on  the 

1st  July,  1906    .  .  .  .  .  .  .  .  .  .  May    I 

London.  -  \"    open    competitive      examinat 

for  not  fewer  than  twelve  situation-  as  assist- 

tant    examiner    111    the    Pati  nt    '  II 

held   by  the  (  ivil   Service   Commi  si ts   in 

April  11  tary,  Civil  Sei  \  "  1  1  ommis- 

sion,  Burlington  Gardens,  W.    ..  ..  ..        April  ^3 

New    Zealand.      \  si  ii  m  em:  and 

chenn-ii  y)   i      wanted     toi     \  1 md    1  N./.l 

Grammar  Si  hool  Salai  I  [igh 
Commissioner  for  New  Zealand  13  Victoria 
streel  S.W _ 

Siberia-      I  a  nstall  cyanidi    plant  for 

dredging  proposition  in   the    \moui    District, 
I  astern    Sil  iei  ia       Salai  j     C6o<      fi  ee     - 
and  firing,     Waltei    Vga  hd,  c.o.  1 
burg  and    \t.  !  Gardens,  E.C.         — 


Appointments  Filled. 


Bradford.  — I '1.    Pohl    lia  inted  to  the  pi 

lecturer  in  electiii  it  the  1  it}  of  Bradford 

In  hnii  al    1  <  Jlegi      in    |  lai  -     oi    Mi      l  lohle     « ho    was 

rei  •  -nt  I  \    appi  inti  d    profi     ■ ctro-technics   in   the 

Universit  y  of  Capi     I   iv  n 

India.  Mr.  Dotiglas  B.  Langfor  \  <  [nst.M.M.,  has 
been  appointed  assistant  upeiintendent  1"  the  Dharwai 
Gold  Mine,  and  chiei  surveyoi  1"  the  mines  in  thai 
district,  with  tie   exception  ol  the   Dharwar  R 

Johannesburg.      Ihe    ["ramv    \   ami   Lighting  Committee 
recommended    thi     ["own   1    mncil    to    appoint    Air.  A    I 
1  ol  .1  -   a    distribution  engineer  to  thi    Council  at  a  salary 
■  a  (J  iopei  annum       Mi    Gibb    ha      im  <  1  been  supej 

intendini     engineei    in    South     Africa    fci    W.    T.    1 
nidi    1 1 .1.  ii  1     foi    in     Johannesburg  underground 

London.     Wanted     immediat    i  eliabli      man     with 

'  in.  I  ,  1 11    ■■  nail  too! 

.ia  ■        n  illin     . 
■  ;)■ 
Nagpur.     Mi.    R.   H  B.«         \.K  1  .S,     has    been 

ippointed  Profi     or  of  P  n    the 

new  1 1"  l,uu  ,d  In  1  itute   x    .  pui   an  1  1  li  imii  d  Exami  ner 
to  the  Govei  nment  of  tin   Central  Provinces  oi  India. 
North    Wales.     Mr.     Harold      I.     Hunks     >        b 

pointed    ta1  ion    upi  1  inti  ndenl  at  thi    Norl  h  u  ales  P  iwei 
and    fraction   Company's    | iei     tation  at   Cwmdyll. 


March  16,  1906. 
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Prices  Current  of  Coal,  Iron,  Steel, 
and  Other  Metals. 


Manufacturers'   and    Merchants'    Quotations. 


News  of  the  Week  in  Brief. 


Wednesday,  March    i-ir/<,    1906. 

WARRANT  iron,  after  a  relapse  on  heavy  realisa- 
tions, have  made  some  recovery.  The  with- 
drawals from  store,  nearly  5.000  tons,  had  the  effect  of 
making  the  beats  uneasy,  and  covering  operations  on  their 
behalf  assisted  the  recovery,  so  that  Cleveland  warrants 
show  little  change  on  the  week,  the  closing  figure  to-day 
bemg  4SS.  lod.  The  hematite  trade  is  steady,  but  quotations 
are  not  likely  to  improve  while  such  large  stocks  are  held. 
Messrs.  Oscar  Moenich  and  Co.  state  in  their  report 
that  business  in  German  iron  and  steel  is  on  an  extremely 
limited  scale  on  account  of  works  being  busy  on  German 
home  trade  orders,  but  that  there  is  an  increased  demand 
for  Belgian  material. 

After  an  unusually  long  period  of  inactivity,  copper  con- 
sumers have  at  last  begun  to  take  a  renewed  interest  in 
the  market,  and  lie  buying  movement,  whi  :ii  ha?  bee  1  111 
progress  during  the  past  week  has  revealed  thi  unabated 
strength  of  the  position  of  the  metal.  In  the  vain  hope 
of  being  able  to  buy  at  lower  prices,  manufacturers  have 
been  working  off  their  stocks  and  postponing  future  pur- 
chases trom  week  to  week,  and  throughout  thecopf>ci  trade, 
says  Merton's  Circular,  there  has  never  been  a  period 
when  stocks  at  consumer-'  works,  in  public  and  in  private 
warehouses,  and  even  in  the  hands  of  producers,  have 
been  at  so  low  a  level  as  at  the  present  time.  Consump- 
tion is,  with  the  exception  oi  some  minor  branches  of  the 
trade,    excellent,    and    the    prospects    of   its    continuance 

during  the   present   year  remain     1-   g 1   as  ever,      ["hi 

new     shipbuilding    programmes    ,,t    the    United    States, 
Japan,    and   the   leading    European    Governments   ensure 

erable  work  to  tin-  copper  and  allied  trades 
long  time  to  come,  and  the  improved  political  outlook 
should  restore  confidence  in  the  stability  of  industrial 
progress  in  Europe.  Values  have  risen  f  ora 
■  6d-  '°  £%°  -s-  ("-'-  lor  near  dates,  whilst  tin,', 
months'  warrants  were  steadily  purchased  bv  leading1 
interests  and  improved  12-.  M.  per  ton.  Closing  prices 
aie  £78  17s.  6d.  per  ton  for  cash,  and  ^78  2s.  fid.  per  ton 
for  three  months. 

Tin,  has  steadily  declined  in  value,    operators   having 

held  aloof  while  somewhat  persistent  sales  of  cash  metal 

accentuated  the  depression.       At  one  time  spot  metal  was 

down    to  .£161  ios..    and  three    months    to    £160153.       A 

better   tone    is   now    in     evidence    and    quotations    have 

rallied.       In   addition  to  speculative  support  and  the  usual 

bear  covering,  there   is  good   buying   on   both   home   and 

1  account,  and  this  concurrence  of  favourable  features 

;t  the  price  back  to  £166  10s. 

Lead     is     lower,      heavy     realisations     following     the 

announcement  of  the  resumption  of  work  at  the    Broken 

Hill  mines.     Later  advices,  however,  make  it  fairly  certain 

that    imports  from  Australia  will  be  limited  in  quantity. 

The   closing   quotation   is    {"15   12s.  6d.        Spelter 

better  consumptive  demand  is  higher  at  £25. 


Iron,    Steel,    Pig-iron,    etc. 


SCOTLAND 

Messrs.  David  Colvllte  and   Sons.  Ltd.,  Dalzell  Steel 

and  Iron  Works,     Motherwell.    N.B.,   rpiot,  ,     follows.      Prices 
delivered  in  Gl  usgou  01  equal:— 

Steel:  ;:    s.  d. 

°*lzc'<    Siemens' Steel  Plates,  Marin,    B           ]  8  12    6 

tiffl             ..           ..           ..        Land         ..            .  -  12    6 

<srEE\.                     Steel  Bars,  Boiler  Qualits  ■  LO    9 

°"tie'-'     Siemens' Steel  Plates,  Ship  Qual       PI  7    7    6 

3              ..           ,.      Bars           .    11    ,, 

stee>          .,          ,,      Angles.  7    11    0 

Manufactured  Iron  : 

Bars— Dalzell  7    2    6 

liesl  7  12    6 

7  12 


Besi    M,-- 


2    6 
6 


Usual   terms  and  mi 
sport,     The  above  price, 


Spe,  1  ' 
subieel  to  altera!  ion 


deliver)    in    Kngla 

illlMllt     llOl    i, 


Malleable  Common  Bars:  C    -     •! 

Dalze'l,  pel  ton 

(.,.,  in  

North  British 

Drumpelliei  . 

\Vaverle\  '■  l»    0 

Crown 

Duiidyvan. 

M  oil  kit  k  '•    5    0 

1;...  1. .,,ll.„  h 

PI,..-hiv  -     5     0 

1  nidge  7    2    6 

, 
Migle  Iron 
-    el  PI  ,'.■■   -hip 

Boilei  Plates 
Rails 
Rail«  ij  Chairs 

CM. II.  al  (llasgr.w,  No.  I,  •■!-   .   No.  3,  01s. 


John  Spencer  (Coatbridge)   Ltd  .  Fhcenix  Ironworks. 
Coatbridge.  N.B.,  quote:— 

Bars-Phoenix 

Besi  7  15    u 

Besl  Besi 

Extra  Besi  3  IS    0 

Be  ,1  Horse  Shoe  7  15    1) 

Extra  B.H..S 

I, mi  1  11,  <l  1  able 

Rivel 

1 

7     5     0 

Besi 

Extra  BeBl 
Gas  Tube  Hoops— Phoenix  Besi  0 

Pbwnix 

Be  1  Boili  1  -  1"    0 

Best  Best  1 
Extra  I 
Boiler  Tube  Strips    Phueiii  II    u    It 

All  pe 

nilih 
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of 

Glasgow 

quote 

No.  1. 
£     B.     .1 
1  24     6 

No.  ::. 

e  b.  ii. 

Messrs     R.    Feldtmann    and    Co. 

ion  i  si  ra 
Pig-iron : 

i  ■■!'■-.  ss, )  i.s  Glasgow 

Gartsherrie  

Summerlee  

i  Lrnbroe 
Langlnan    . 
(  alder 

Clyde  

Glengamock,  f.o  b    Vrdrossan 
Eglinton 

Dalmellington,  „      \>' 
~h..n  ~  Leith 


NORTH     OF     ENGLAND 

Messrs.    W.    Whftwell      and      Co..    Ltd.,     Thornaby 
Ironworks.  Stockton,  quote  as  follows,  at  works  ■— 

W.W.  <&>  B   ■  ■  1  "'  0 

V,   tt    Best  Bars  \  »  '; 

u  u    Besl  I  ■■■    ■  "     .  ' 

«   «     Besl  Bcsl  Besl  -  12  '■ 

«  w    Besl  Shoe  8    0  0 

Thomab,  <S?  9    °  ° 

Thornabj  Besl  "  '"  " 

Th„,n;il.s  Ii' -.-I   I'"-'    .  1"  1"  0 

\\  l,iii"H  S|,. ■.  i.il  Ailmii.illi  I  .ibli  II     "  " 

Special  Chain  Iron     "_'    "  " 

Tube  and  Nail  Strip  Iron  net  cash     .1"  0 

w  u    <$~f  angle  Iron    "  '-  '■ 

\\  w    I.,  si    Vngle  Iron  ••    8    0  0 

I, ,   Iron,  to  -  inches  I  nited  ■-■    =  i"  » 
Terms    Cash,   less   -5    I"'1    cent,    discount    on   10th   "I    month    following 
delivery. 


LANCASHIRE. 


The 

pany 


Pearson    and    Knowles    Coal    and    Iron    Com- 
Lttf.,  Dallam  and  Bewsey  Forges,  Warrington,  .pi. it.- 


(EN")      I  Tees  8  15    0 

@       fHoop  •     ' 

w.i.wtsheets 

Ordinal)  Sizes,  F.A.S.  Liven '  '"  10-ton  Lots. 

Extras  f"i  Sizes  and  Cutl  ing  as  per  List. 
Lots  nndci  I"-  wt.  of  a  size  10s   pel  I xtra. 

STAFFORDSHIRE. 

Shclton  Iron,  Steel,  and  Coal  Company,  Ltd 

on-Trent,    North    Staffordshire,    and     122,   Cannon 
London,  quote:— 


ii  ii 

in  ii 

0  0 

ii  ii 

0  0 


, Stoke 
Street 


Bars 


i;...i  Bars  (I   i wide,  above  iin.  thick,  1  i"  tin 

round.   ind  squari  :    '.'    ° 

Ingles  '   '" 

.      '■  :  ,i  S 

,  ,  „,  I, 

I..    •  Shoi   Iron 

Kiv<  '  Iron 

Besl  Rivel  (Spei  ial)  "    / 
.    Cable 

Si  rowing                  ...  '' 

B,    ,  Turnmg.  '         jj 

&&:  S ,;  J 

l'1'1'-  o    n 

''■'   :  pliUes  .,  i 

Boili  ■    Plat.  ' 

Ii,  -i    i:.„i,  i  Plates  '"  '"    " 

Treble  Besl  Boilei  Plates  •  ■■  "    °    ° 

I.,  i,.,  ni,  i.   I. ii.  ii i   Birkenhead  oi  Manchester. 


Tinplates. 


WALES. 

Swansea  Metal  Exchange  quote  :— 

£   -. 
Tinplates   IC    20  bj    1 1     I  [2  s its    1081b      Bi 

pi imes  ....  o  12 


x\ 


0  12 


■M.-llii-ll^  |IMH1.-S  0    13  II 

Waste]  0  12 

H       -   In   Ii.     I-.     "-II'      I'.,       .ii  •  i    I     Hi"  

Wasters  o  12  J* 

Siemens  primes  0  13  I* 

Wasters  0  12  6 

[C   '-  l>>    '".  !  I  '  -hfi  l  •    -Mi  lli      I'.,      ,  i,.,  ■   i "  25  ii 

Wastei  - n  24  6 

Siemens  prii  les  0  2 

Wasters  osi  e 

r  10, 225  sheets,  1561b.,  Siemens  primes  0  IS 


Waste 


ii   17 


H 


[C  18|  by  14, 124  sheets,  null'  .  Bi mi  r  prinn  0  13 

Wasters  0  12 

ir  iv  by  14    i  "  sheel  -.  1 101b    I  essemei  primes    .        0  13 

Wasters  0  12 

Odd  sizes    Be    emei  pi  imi  a        0  13 

Siemens  primes      I)  13    H 

Charcoal  plates,  Siemens  primes  14s.  3d.  to  17    3 

i     \    roofing  sheets  3    2    6  i 

r.iu  -1 l-h.rj.ih  nil   in-  ..ii     !.■  !)  17    o 

Finished  black  plates  9  15    0 

Charcoal  terne  plates,  Siemens  primes  i     6    9  to    I     7    G 

\ll  t  ,1  1 1    sii.hi.im,  ,Msh  in  |4  days  less  i  pel  cent. 


Hln.-k  Ti 


.  H.rlx 


3h,   lliil  : 


..III. 


Messrs.   Richard   Thomas  and   Co..   Ltd.,   of  33   and 

35,   Eastcheap.  E.C.— Works:   South  Wales,  Bui-ry,  Lydney 
Lydbrook,  and  Cwmbwi'la.  quote  ; 

Pi  i  Box. 

i  ,,  i, 

Wales.. 


Coke  Tinplates; 

C   L8ij  In    II    124s.  II"  Hi. 
c  20    by  in  2  ' 

C  20    bj    11    112i  [OS 

C  28    In     0  112  16 

Charcoal  Tinplates  : 

c  20   by  n   112s  iii- 


iin  ii  is 

1  Jumbo 

Lydbrook  ..    n  i-j 

'Lydbrook 

\  ll.i  >i    i  .....0  12 


WORCESTERSHIRE. 
Baldwins,  Ltd.  (with  which  is  amalgamated  Knight  and 
Crowther,  Ltd.),  Wilden  Works,  near  Stourport.  quote  : 

Sineles  "' 

>,,<■  I,;.,  21G  in  !4G 

_ii  G  '.li.iii.  ,        | 

'- S? 

per  '  mm  pei  ton, 

Black  Sheets :                                                            e    s.   d.  ■.        .1 

"  \  ale                                                                             11    0    0  12    0    0 

"  Shield '                                                                        n  in    0  12  10    0 

"  Severn  12 .:  10    0 

"  Bald«  in  w  ilden  I:                                                     is  in    n  1 1    .     n 

i  harcnal                                                                         17  m    0  IS  10    0 

Besl  Charcoal                                                                r.i  in    n  :o  10    0 

Pickled,  cold  rolli  d  tnd  i  lose  annealed  sheets  >i Lilly  quoted  for. 

I.\i  in   ii  i,l Uis.  singles  to  iiiiin  .  Doubles  to  5Gin.,  Lattens  to  ii.m      Extra 
lengths,  Singles  to  I08in.,  Doubles  to  132in„  Lattens  I 
Patent  Coated  Sheets  : 

E    a.    d.  c    s.  .I. 

No    :  Lead                                                                     [4  10    0  i 

S.A    Lead                                                                       16    0    0  17    "    0 

No     :    I. in..                                                                                      16     ii     0  17     ii     II 

S  \    Terne  17  lo    0       1-  

Singles  Doubles 

200  21  to  24  G 

to  108  to  96 

ii>  .ii'iin.  bj    imi 

per  ton.  per  I  on 

Tinned  Sheets :                                                          t    9.   d.  i    b    ,1. 

Bi    t  Coke    1  nn-lii                                                        ; si   10    0 

..    Charcoal  (Finish)                                                 32    0    0  33  L0    11 

Extra               ,.                                                              34    0    11  IS     1    1 

1  otton  '   in'l  in  Shi  etsto    Din    bj    I II;  quoted  for 

Tinplates,  "  Cookli  y,  K"  Besl  I  han  oal    £1 ;     ".I   pel  box. 

Extremi   -1  es  in  Tin  and  P in  r,,,u  -].,-,  j.i  1 1  \  ,,ii,i:..,i  i,,r 

Lattens  up  to    1    widi    bj    17  W.G.  £1 10s.  OcL  per  ton  extra  throughout 
for  all  brands. 

M    11.11 
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Galvanized  Corrugated  Sheets: 

"  Phcenis     Brand,  24  G.,  f.o.b.  London,  in  Bundle 
••  Blai  kwall      Brand,  26  C,    in   felt  lini  il  i      i 
Austra  i.i.  i  o-li.  London 


Messrs.    Edward     L  e    Bas    and    Co..    Dock 


Galvanised  Working  Up-Sheets : 
24  (!.,  f  ,,.!,,  London,  in  Bundles 


Cordes    (Dos   Work",    Ltd.,    ot    Newport,    Mon, 
1  Stai  '  brand  patent  wrought  nails,  steel  nails,  &c. 


Discounts- 
ineli  strnna  roi 


M,l  .ill  Km,-  rose  ami  6 
n,l  lo.lv 1   :0d)    i 


42j  per  cent,  off  1-ini 
8dy.  pound. 

hi.  percent  off  3J-inch  to  7-inch  sir,. 

371  pet  ' '  '"    ""  '"  sharp-pointed  nail 

Delivered  in  lots  of  4  cwt  and  upwards.      Extra  2J  percent  d 
the  gross  on  two  tons  and  upwards. 

Steel  rose,  H.ii  points,  5-inch  t"  7-inch  basis  :— 

2  tons  10.6  percwt.  ,,  .         ,,  .:lwav  , 

4  cwt.  lots  and  upwards  10,9  per  cwt  '  ■ 

Steel  i  hi  riails,  1-inch  t.>  6-inch  basis 

'•"-';  M"'"'"t.  fd/danj  Railwax  Station. 

4  cwt,  lots  !l,(i  per  cwt.       I 

slit  rods n)  68  pel  ton,  at  works  for  2-ton  lots. 


BELGIUM 

C.   L.   Faulkner.  Suffolk  House,  Laurence  Pountney 
London,  E.C..  quotes  :— 

quoted  are  in  £  stg.  and  pel   ton  of  1,015  kos.  (2,240  lb.)  deli' 
rd  ANTVi  ERP  foi  approved  quantities. 

Steel:  £    s.  d. 

I        n  .it  4  14  0  pel 

Billets  at  1  16  " 

Sheet   Bars  .it  4  1-  0 

Finished  Steel  : 

Bars  .it  5  Is  0 

,,l  6     n  'I 

Tees  at  6    2  o 

Joists  .ii  5    5  ii 

Fencing  si lanl,  .it  >l    :>  0 

shot-in-    Bins..  ii  i.     5  " 

Tyre  I.   I  -  .it  >;    5  0 

Half-round  Bars  ii  6    8  0 

Heavy  Rails  <i  6    0  » 

Light  Rails..  i  

Structural  Steelwork.     Prices  on  application. 


ly.  ana 

iiinil. 
mil  off 


Billiter  Street,  London,  B.C.,  quote  pi 


House. 

I Ion, 


r.  M 


2,  1 1 


Steel 
Boils    lion    . 

i:  .1-.  si  -i •: 
Vngles,  Iron 
Angle  .  Stei  I 
Tees,  li  on 
Tees  Steel 
Joists,  steel 


17    'I    | i. 


t'hi 

Rails, 

Itmlf. 

st:,,„la 
Sheets, 


u  i 


SI I-,  ( 

I    OPPI    I     s 

Y  M  Sin 
Lead  Shi 
i  opi 


.1    'n     bundles    I p< 


i 


,s  \vi 

I'!     : 


..i  lb. 
]i  a  box. 


Metals. 

Mes-rs.  French  and  Smith,  147,  Leadenhall  Street .  and 
11,  Oldhall  Street,  Liverpool,  quote: 


English   Ingol  ■   i  o.b     In-    i{"„  A  i"„     h:    "    0  to  !•..    pel  ton. 


I  ngli  i.  liai      i      b.,  in-    li"..  it  I", 
strait-  li. M.  i'...  cash,  Wareli 
Straits  Cl  M   B     .:  months.  W 


LBS     (I     I)  in   I'.s   [0    n 


Nel      I t"  Hi 

U  I    I.      0  i"   165     n     0 


Mi.   Bischoff,   W'areh. 


GERMANY     AND     BELGIUM. 

Messrs.    Oscar    Mocnich    and    Co.,    Billiter    House. 
Billiter  Street,  E.C.,  quote 

i  s.  d. 

Belgian  No.  2  Bar  Iron •  14  0    per  ton. 

Nail  Rods  5  17  6 

Rolled   Km!   lion  ii     8  ii 

Angle    Iron  5    15  0 

I-      [ron  6    ii  n 

Iron  Plates  6     -  0 

Basic    S  eel  Bars  .59  0 

Re  ii-  '■  12  6 

Plates,  yJ,  in.  and  thickei  6  10  0 

Joist  '"'in     5    u  o 

Ml  net ,  f.o.l     Vntwerp. 

Horse      Baml Steel  '     -'  6 

'  Double  Lion  '  ste.-l.  g  in.  to  !  in.  0  LO  0 

In  .      .      f.o.b    Intwerp. 

Wire  Nails,  No  I.  ;  OS  e  per  keg. 

CONTINENTAL. 

Messrs.    W      H.    Perrott     and    Co..     101,    Leadenhall 
Street,  London,   EC     quote  f  o.b.  Antwerp  ipecitica- 

tions  :  — 


-,,ii  i. 

1  ll.llllleN,  , 


out  .  quail)  assorted 


Martin)  i 


in  Double  Hats. 


s.  d. 

,     i,  per  ti 

i    ii 


COPPER 

Copper  -    s.    d.         C     -.    d. 

Standard   li.M  II  I      H    rehouse  , 

Net  'cr 

Standard   c  M.B  .    I    iths,    War, 

lions,.    Nel  "     ■ 

Iji.'Ii-Ii,  T..u»h,  e    ik,    ,\    Ii '.  Wan 

house    Nel  B4  I  10., 

|.'ii..[i         |'|  ,      ei,  W.n    lion  ..-s.i  i"     " 

English.  Shod    ami  shealhin  i    f.o.b., 

,  '■'."",. 

English    sheet  I  '        I"-' 

38 

I  |,  .  I,,.     \\    Llehnu    e,  Nel  - to     S3    In      0 

Ore  ex  ship  0  14 

II  Mall.       ml    P '    ' 

ship 

YELLOW      METAL 

Yellow  Mi  *■'    *    <l 

Sheet.-     i  In    i  feel  fin   Indi  t,  f.o.b.,  Di  0    0     7*  pc  c  lb, 

Sheathing 

SPELTER 

a.  .1. 

.,  .  ,  Lpori     Nel  "  "  P«'  ton. 

Blende  ol    0%  Nel  ?    ■'•  » 

,-,  Net  7    16    1  ■ 

L2AD. 

English  Pig.  w ousc    D  0  per  ton. 

I,  .      .  5    0        „ 

Lead  Ore  nf  70%,  Nel  •  10   6       „ 
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ANTIMONY. 

I      ,.     (I.             I'  s.  ,1. 

Star  Regulus, '..■l>.  I>i-  '-'}'..                   69    0    0    to    70  0  0  per  ton. 

Ore,  50%,  ex  ship,  Dis    :j  ■.,                          i 1    to    22  0  0 

Crude,  ex  ship,  Di      ••                                   10    0    0    to    45  0  0 

QUICKSILVER 

(  -  .1 

Spanish,  75 11>.,  Warehouse,  Ne(                                        :  7  Operflask. 

Italian        ..  ,,  7 


Coal. 

LEICESTERSHIRE. 

The    Nailstone    Colliery  Company,    Leicester,    q 

price  per  ton  at  Pit  of  20  Cwt,  with  J  Cwt  per  ton  for  wast  ige 
Upper  Main  Seam  :  s.   d. 

Main  Coal  ..  ..............     6    6 

liest  Hard  Steam  (hand  picked,  asu  led  by  the  Railway  <  Companies)    5    11 
Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh,  free  fromslack)     1    6 
Fine  Slack..      ..  .  ................10 

Terms,  nel  cash  on  10th  of  monl  li  follow  ing  delivery. 

DERBYSHIRE 

The    Manners    Colliery  Company.   Ltd.,   of   Ilkeston. 
quoteas  follows,  per  ton  a(  pil  :- 

Kilburn  Coal :  s.    d 

Best  1 
Lari 


Sma 


Nu 


Peas  (I  1 


li  ii 

11  ii 

li  0 

5  11 


stick... 
Smudge. - 


Rutland  Coal  : 
Brights(4  to  S). 
Large  Nuts  (2  to  11 


The  Clay   Cross   Company's    Collieries,  Clay  Cross, 
near  Chesterfield,  quote  :— 

per  ton 
,.t  pit. 
3.    d. 

Besl  Main  Coal  ...........  111    6 

Besl  Silkstone 111    0 

Best  House  Coal 8    11 

Besl  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    3 

NOTTINGHAMSHIRE. 
The  DiRby  Colliery  Company,  Ltd..  near  Nottingham, 
quote  per  1  on  at  pit  :  — 
Digby  Coal : 


Besl  Hand  pii  ked  Hard 


Sic 

11. ,.  1  \i 


Hard. 


Gedlinsr  Colliery. 

High  Hazel  (or  Ashless  Hou  e  Coal) 

London  Brights,  1  to  8  in.  cube..  11  i> 

i;i  1   hi  Cobbles(Hand  Picked) 10  6 

Large  Nuts,  2  to  1  in.  cube..  .    10  0 

Small  Nuts,  I  to  2  in   cube  .......         8  3 

Pea  Nuts,  J  to  1  in.  ■  ube  6  0 

steam  -Top  II  Mm 

Besl    Mini  8  0 

Muni  Stem,  ;  6 

Cobbles  6  3 

The   Swansea  Exchange  i|iuix: 

Anthracite  : 

Btanllyd  hand-picked  malting,  large  18    0  to  19  0 

Seen,  1  qui  In  .  malting    ..  17    n  to  18  11 

Swansea  Valle)  Bift  Vein  II     0  to  1  !  0 

Ked  Vein  .......  10    6  I"  H>  9 

Mach in  1. 1.- .  .,1,1,1c-  17    ii  to  18  11 

M  li  1 made  nuts  18    11  lo  19  8 

Machine le  peas  '.1    i,  to  1!  8 


Steam  : 

Best  large                                             ...  13  6  to  i'     ' 

Second  qualitj  ...  12  (i  to  13    0 

Ordinary  lari;c  liiuiker  cu  1 1  12  II  to  12 

Through  bunkers  10  0  to  10     ' 

Small  (according  to  quality) 3  to    >     .! 

Bituminous  : 

No  :;  Rhondda  large                 u  0  to  14    3 

Small                        9  11  in  10    0 

Ail  f.o.b   le  -  I    pel  ■  ■-in   'ii-  ounl  I-:  1  exclusive  of  tax. 
Patent  fuel,  12s  10  12e  3d  net  f.ob.,  inclusive  of  tax. 

The  Cardiff   Exchange  quotes; 

Best  C  nlitl  large  (team  14  6  to  14    9 

Seen, I  Cardiff  large  steam  13  9  to  U     I 

(llilitian  1. 1 1  •_:  •■  -Ic.iii    from  IS  0  t 

Dry-  13  3  I"  18     9 

Best  Moiiiinmthshiics,    Black  Veins  ...   13  9  to  II     0 

Bet  m.i  ,11  -i.Mii-  9  0  to     '    6 

Second  small  steams -  6  to    8    '.' 

Above  quotations  are  all  fo.b   Cardiff  (except    Momnouthshires,  which 

aief.,.1,    Newporl     Cardiff    Id   extra)  i  ish  in  M  days.  1-ss  ;'.  per  cent 

exclusive  of  tax. 

Patent  fuel  ■     15  »  to  15    8 

Coke: 

Foundry  ordinal-}  ■    '9  o  to   !0    0 

N.F.  foundrj          ...  22  »  I"  24    <> 

furnace  n.  II  l  ■  111    '. 


Chemicals. 


Messrs.    S.    W.  Royse    and   Co.,   Albeit   Square,  Man- 
chester, quote  : 


Acids:  Oxalic 


Crystals 


.1  Manchester 
Acetate  of  Lime  :  llmwn at  Manchester  net 

I   ■■-■>  

Ahimina  :  Alum.  Lump,  loose 

in  casks 

Ground,  in  bags 
Sulphate  of  Alumina,  u  , 


Ammonia:  Carbonate    

Mm  ate  I  lii'V 

Sal-ammoniac,  Lump 

Sulphate 
Arsenic;  Best  While  Powdet 
Bleaching  Powder.  : 
Borax:  British  Refined  Crystal 
Coal  Tar  Products : 


.  ..  f.o.b,  Liverpool 
lsts,  delivered  U.K. 
.  2ndS, 

f.o.b.  Liverpool 


ii    24    per  lb. 


■     per  111. 
per  ton. 


net    26  10    0    per  to 
4  10    0 


Benzole 
Carbolii 


0/90 


id  Crystals,  31,35s  C 

39  10=  i ,. 

..     Liquid,  97/99%  

,,    Crude,  624%  at  60'  K     f.o.b.    „ 
Creosote,  ordinarj  pood  liquid 
Naphtha,  Crude  20%  ai  120°  C. 

Solvent,  90  .  at  160s  C  f.o.b     ,. 

95%  at  1 1^>-  ('. 

:■■■'   at  190s  r 

Rectified,  Mash  point  ovei   73s  l\ 

f.o.b.    , 
Rectified,  Hash  point   ovei    100    i 

f.o.b.    „ 

\  ipl  hah  nc.  all  «|U  tlilie-. 

Pit!  h  I  ..   S.   .M..llche-lel       . 

Copperas:  Green  in  hull.    

barrels f.o.b.  Liverpool    . 

Caki 
Copper  :  Sulphate 

Cyanides :  98%  minimum  ..  f.o.b.  net 

Lead:  Acetate  (Sugar)  Whiti    English 

,.  ..        1 iign  c.i.l    ih 

lac, 

Brow  a  at  Mam  fiester 

Nitrate  ........  

Litharge,  PI  ike. 
Pi  wdei 
Red  Lead,  Genuine  c  i.l    Lontl  ml 

White  ..  ..       Drj 

Naphtha  (Wood)  :  Miscible,  00  o  |> 

Solvent  

Potash  :  Bichnuua i c                        delivered  England 
Carbonate,  90/9  ' c.i.l    Hull 

I'm.  In      ,  .  „ 

Chlorate  net 

Montreal 

P  te  \ ellow  nel 


II  11 

-' 

per  gal 

■1  ,1 

» 

II   II 

0 

per  Ih 

c   II 

<<'< 

ii    ii  10 

per  gal 

II      1   10 

0    0 

U 

0    II 

4 

0     1 

n 

0     1 

2 

II    1 

- 

II   1 

2 

„ 

II   1 

:i 

1     5 

ii 

per  ton 

■  1  12 

i. 

1    IS 
1     1 
24   15 

ii 
« 
0 

n    0 

8! 

perXlb 

28  10 

0 

per  ton 

26    5 

II 

26  in 

0 

21  15 

0 

27    0 

(1 

is  id 

II 

19    0 

19    . 

II 

20    0 

II 

II     '2 

4 

per  gal 

n    2 

II   II 

:: 

per  ll>. 

.,,  1 

ii 

per  ton. 

IS  12 

i, 

II   II 

3J 

per  Ih. 

31  10 

0 

per  ton 

ii    n 

i. 

per  lb 

March    ii 
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Soda         II:  «•■.!! 

Refined 
Carbonated,  48% 

58%  (Ammonia    \: 

Hi-...  !it-iv    K.-rim  .1  Causti. 
<  .  nstii  .  «  hite   "" 


" 


-  hi    0 


„ 

Crei  m,  ■  t 

in  bass  .......  ;    '* 

barrels  3    7    0 

■     II  IK 

nate,  in  1  cwt  keg  u  15    u 

Bichromate  ........  delivi  1  ed  Eng  land  0    0    - 

net  0    0     IJ 

Nitrate  ....  -  \  qua  .  I  I,  ..  11    •'    0    pe 

Phosphate  9        0 

Prossiate    ...  it«t  0    <1 


)■«■!    III. 


Solution,  :  10'   l'«  .4  in 


sulphate  (Glnu 

i-.ll-.      ! 

Sulphur:  Recovered 
Roll 


1   10 


Minerals. 

Messrs    S.  W.  Royse  and  Co.  quote 


Barytc  -     LnmpCi 
Sulphate 

China  Clay    <>:  11 


in  P»n -. 

.:  bout  30     pel 
also  kepi 


1  White    ..  . 
na  qualities   ; 
Vow 
ton,  1.0.1,.  Cornwall 

Runcorn  and  Preston.     Quotation; 

given  carriage  paid. 

Chrome  Ore :  Basis  50^  c.Lf.  British  Ports  3  10 

Manganese:  Lump       .  ci.f.  Li  erj 1  0    1 

Ochre :  French  JC  ,.f.o.li.  Rouen,  nel  2    5 

.11  '.....  ..............  :.  in 

.ale     French  Chalk cif.  Liverpool  3  10 

Messrs.  Henry  Bath  and  Son  quote:— 

v   -.   •!.  i'  <.  . 

■Copper.",     of,  10  to  25% 0  14    '1    t,,  0  15 

Regain-.  4  1  i"  55%  0  15    9    1.,  0  in 

Precipitate    1     ti   30%  .       0        101  to  u  11; 

Tin  Ores,  rii"., ..     ,       104    0    0      -  01     0 

Ijead  Ore.  :ii  ,.  8  16 

Blende,   1  ...  is  in 

Calamine  r    2 

.antimony,  stm  Keg. ilu-       .-    0    11    1.,  :n    11 

,,  Ore  50%.  20  0  0  to  22   e 

Messrs.  Barrington  and  Holt,  Cartagena,  m 


allieunit 
per  ton. 


„  l.i,. - 

1        . 1 . 

Special  Iron  Ore  ....  non 

la .....  ..  ..  n 

-     I         I         II.  I        1:11....  .  ,  111 

'ainganiferous  : 

N-  1     rtagena     IS 


IB 


;:; 


M.  11-    u-   •  — 

_«ad  Ore : 

Linares  sulphide 

1 lit- 

Iron  pyrites 10    •; 

Zinc  Ore : 

Blende  ..  95  fcs. 

Calamin.  ..  :•_■  ., 

N.B.— Anynen  t:.\  thai  maj  i»-  levied  to  lie] 
.   1  classes  of  ore  ready  for  prompt  shipment 
Messrs.  Thomas  Morrison   and    Company, 

1  note : — 


I 
Bilbao, 


Garbonatos,  l-i  11 

2nd 

Campanil,      i-i 

in. 1 

Hubio,  l»t 

„  2nd 


alitj 


0   14 


£    e-    3. 
0  1       0 


0   14      0 

1..      0    14 

0  1.0 

to     0   13 

II  1     '1 

to     0  14 

0  11      u 

to      0    IJ 

Timber. 


Messrs    Alfred    Dobell    and    Co,   Liverpool 


COLONIAL     WOODS. 

Timber. 

I..  .  w         1 

ijn.i...  »..,..     1. 
si    John  Pine'.  isiu.   ■   • 
Low,  ■   l-  P 

Quebec  Red  Pin. 

Quelle k.  :-■  ., ■:.  Iii\ 

Queliei  ();ik.  2nd  quality 
Ish 
Klin 

Birch 

-I.. 1  Bin  h 

l:      1,  Planks 

■■ 

1st  qua]    i  Quel  11     Pin. 

2nd    .1...  .1...  1 

do. 
si   .1., i,,,   Mi  ami.  Iii   etc.,  sprm  w 

X"™  "•••"■<  vl ••  ' 

Spruce  Boards  1 

UNITED     STATES,     ETC.,     WOODS 

Pitch  Pine. 

Hewn  ...                             percul).  fl.  0 

Sawn  ..    .  .                                    ..           0 

Planks,  stow;  ■..  ..                                   ,.           0 

Boards,  Prime  p. 

Oak  Timber     .  per  cub.  ft.  0 

Oak  Planks  0 

East  India  Teak  per  load     13 

Greenheart  ..          '■ 


EUROPEAN     WOODS. 

Timber. 

Rig:    Redv, I    ..    .  per  ci 

Dantstic  and  Menu ivn 

Dantzii  .  ml  ) I  Fir.  Middling 

--."in                            ... 
Swedish 

Big;.  Wl.il,  « I 

Sol  way  Mining  Timber 

Dant  ■     "I. 

Norway  Spars  

Deals. 

Red  \rcli   ng.  Ian. g:i    Isl  quality..       per 

[l..  do.  2nd  qnalit\ 

I).,,  ilo.  irdqualitj 

-     r.  -.  .-I... .v.  1-1  qimlilj 

li...  Llidqualitv 

Cede  .  . 

Wyburg  ... 

rieab.  .■. 

<;..tlieiibnrg  


.    1 
1 

n     1    11 
. 

11    1    .: 


0 

,. 

0 

0 

.1 

IL      U     " 


The   Outlook  for  Cleveland  Iroa. 

now  1  heap  '..  «  lial  il  v\  as, 
:    i  h.    shipping   seas, 
sports  \\  ill  nol  onl)  I"  coi  tinued,  bul 

on  maj    furthi  r  \s  iden  1  -  -  lie,  but 

exporl  1.1  1I1.'  I  nil.. I  States  other  than  such 
senl    of  — 00 

Vnd   «  1  I  \  ■ 

:  ■■ 

u  hal  course  »  ill  1" 

tin  mgh   ii    pi  lints   to  thi    fa:  1   thai    : 
.     .  hecked.      'I  I 
enlarged    shipments    will    be   watched 
coursi 
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Share  List  of  Engineering,  Electrical,  Iron  and  Steel, 
and   other    Companies. 


following  Is 
irrently  tram 
1st   will  gene 


list  of    Companies 
will    be  made  Iron 


he    industries   covered    by     "Pages    Weekly 
to   time  as  occasion  requires.    We  de: 
lurselves    responsible    for    any    loss    or 


rhich  shares  business  1 
It  to  be  understood  that  whileou 
onvenience    that    may    arise    fron 


Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  :  — 
Consols  :  April  4th.      General  Settlements  :     March  28th  ;  April  11th  unci  -.'6th.     Bank  Hate,  September  28th,  1905,  4  percent. 

Engineering,  Iron,    and  Steel  Companies.  Engineering.  Iron  and  Sleel  Companies. —Contd. 


B7- 

44% 
54% 


10% 
5% 
4% 
1/74 

74d. 

5% 


6jd. 
44% 


124,835 

100,(100 
I  si  0,000 

100,000 
20,000 
20,000 

250,000 
£260,000 

150,000 
60,000 
166,070 


£500,000  100  4J% 

50,000  10  B/- 

££00,000  Stk  4% 

11"  ,320  !  10         5% 

i  1,000  '  Stk        J% 

'■  676  10  2V1., 

1,629,760  1        bu. 


Alldays  &  Onions  Pneumatic  Engi- 
neering, Ltd. 

Da.    Cum.  Pref.  6  per  cent.     . . 

Do.     Mort.  Deb.  4*", 

Alle\  and  MacLellan.Ltd. 

6J%  Cum.    Pref.  Nos.  1—65,000 

Armstrong  (Sir  W.  G.),  Wnitworth 

and  Co.,  Ltd. 

Do.  4%  Cum.  Pref.. 

Do.  4%  1st  Mort.  Dob.  Rd. 

ArroKSir  William)  &  Co.,  Ltd. 

44"0  Cum.  Pre!.,  Nos.  1-  10.000 
Austin,  S.P.A  Son.  Ltd.. 

5%  Cum.  Pref. . . 

Do.  4",,  1st  Mort.  Deb... 

Aveling  and  Porter,  Ltd  ,  44%  Reg 

Mt.  Debs.  Red 

Avery  (W.  &  T.l,  Ltd 

Do.        Cum.  Pref.  5%  .. 

Do.        Deb.  4% 

Babcock  and  Wilcox,  Ltd.,  Old.     .. 

Do.  „     6%  Cum.  Pref. 

Bagnall  John  &  Son,  Ltd 

Baker  (Joseph)  and  Sons,  Ltd.,  6% 


Cub 


Pref. 


1,861  ,900 


Baldwins,  Ltd.,  6*°,,  Cum.  Pref.    ..  1 

Do.  1st  Mt.  4*.'%  Deb.  Stk.  Red.  100 

Barrow  Hiematite  Steel  Co.,Ld.,  O  4§ 

Do.            do.         Cum  2nd.  Pref.  4J 
Bayliss,  Jones  and  BayliBS,  Ltd. ,  6% 

Cum.  Pref.  Shares           . .         . .  5 
Beardmore  (Wm.)  &  Co.,  Ltd.  4J% 

1st  Mt.  Debs.,  Red. .Scrip  50",,  pd  — 

Bell  Brothers,  Ltd.,  fi".,  Cum.  Pref.  10 

Do               4%  Deb.  Stock,  Red.  100 

Belliss  and  Moicom,  Ltd 10 

Do.         Mort.  Deb.  4%    ..          . .  |  ICO 

BIytli  Shipbuilding  Co..  Ltd.  8 
Bolckow,  Vaughan  and  Co.,  Ltd.,  O. 

Nos.  1-1,629,760  1 

Do.        Nos.  i,r>;t'.uoi-8,f,oo.ooo  12/- 

Bow.  M'Lachlan  &  Co.,  Ltd., 

5%  Cum.  Pref  Nos.  1-5,340  ' 


15 


3  Bj| 

si-  H 

102-104 


100—105 

4  -4J 
Jft-lfe 
10/0— 17;6 

5  -  5* 

101-103 
35/0-  :-.(i/o 
44—  5 


15 

22/6 

Briggs(He 

nrv)  Son  &  Co.,  L.  "  A  " 

1 

15/- 

Do. 

do.                      "B 

50,000 

8% 

Browett,   I 

indlev  A  Co.. 

Ord.  60,001/110.000 

1,100.000  1        4{d. 

590,000  1  (Id, 
74,000  10  5/- 
5  2/0 
215,046  i  5  2/0 
000,000  Stk  i% 
400,000 
000 

oo.ooo 
100 

0,000 

.'i 1        6% 

00,000     100       2J% 

I  .ij  nun  1        1/28 

10,110(1  2  6 

I     ■■■ I      8tk        4% 

50,000 
60,000 
00,000 

10,889 

',   ,000 

1,000 

£400,000 
10,000 

11(111 


Ho. 


,  Cum.  Pref. 


1     I    —     Cargo  FI 


Brown  (John)  and  Co.,  Lim.,0rd., 
Nov.  1-1,160,000 
Do.  Old.,  Nos.  1,160,001.1,750,000 

Do.        5%  Cum.  Pref 

Cammed,  Laird  &  Co.,  Ltd.,  Ord.  . 
Do.  5%  Cum.  Pref.     . . 

Do.  Mi  n't.  Deb.      4';,.. 

Mort.  Deb.  4j% 
n  Co..  Ltd.,  Ord.  . 
First  Moil  Deb.. 
Kite  Ir 


1(1/. 
5% 

2/6 
id",', 
5% 
8Sd. 

I"., 


,  Ltd. 
Cum.  Pref.     ',, 
I  Ihloride  Electrical  8toraKi- 

Cum.  6%  Pref.. 
Clarke.  Chapman  &  Co.,  Ltd 

5%  IbI.  Mort.  Deb. . . 

cimt v  Shuttleworth,  Ltd.,  Ord 

Do.       0"„  Cum.  Pref 

Do.       4",,  1st  Mort.  Db.Stk.  Red    100 

Coghlan   Steel  ,v   Iron  Co.,  L.  Old.        1 

Do.  54",,  Cum.   l'r,  I         1 

Cnnsett  Iron  Co.,  Ltd.,  Old..         ..        74 

I'nr;   I.  v ,  Urns  ,  Ld  ,  Ord.  40340/'.I7370      10 

Do        5%  Cum   Pref 10 

Delta  Metal,  Ltd.  Shares       ..  ..         1 

Docker  Bros.  Tei 


Do. 


Cur. 


Pref. 


Dorman,  Long  &  Co.,  Ltd. 

Do.     1    ,  1st  Mort.  Perp.  Deb.  Stk 
Drakes,  Ltd.  6%  Cum,  Pref. 

Do.  4*%  1st  Mort.  Deb... 


5  -54 
loej-iool 

12}—  12j 
100 — 10:1 
114—12J 

10U-104 


20/6-20/9' 

ll/l-l'-'iO 


1  I 

1,   "    I. 
llj— 123 

WA-iOft 

;-  -  •>; 

'.".1-IO1 
1054-106* 

1       1 

95    07 
11,     I6j 

ii-H 

97     'I!' 

'       I 
5j-  63 
ltl)  -102 

19/0     : 

19/0     19/6 
.:..'    36/ 
;i,;     10 
Hi— llg 

■_ii-  20/ 
6j— 6| 

:.|     n; 
17  0     18/0 
41  —  45 


4,721 

69,751 
20.250 
5,000 
1»6,7<« 
500,000 
30  ,1  00 
300  000 
25,000 

£250,000 

i'tO.000 

126,000 

21.000 

10.000 

£150,000 

100.C00 

£100  000 

180.250 

110,660 

80,000 

905,000 

344,000 

£1,850,500 

13,000 

250,000 

20,000 

30,000 

28,001 

£100  lino 


110,000 
60,000 
37,500 
49,537 
15,000 


lro.ioo 

120,000 
lf.0,000 
28,465 

200,000 
£800,000 

15,000 


40,000 

210,000 
75,000 

£75,000 
50,01  0 
21,498 
18,117 

150.1100 
60,000 
60,000 
£00,(100 
80,000 
£250,000 

101.310 

170.270 
250,000 
122,000 


lli%l 

~- 

lend. 

5 

in  air.  I 

13 

13        I 

18 

10/. 

10 

8/- 

10 

5% 

stk 

4     , 

Paid       Closing 


Dunderland  Iron  Ore  Co..  Ltd.,  6  fe 

1.  Tref.  anil  Participating. . 

Ebbw  Vale  Steel,  Iron  &  Coal  Co., 


Elliott's  Metal,  Ltd 

Do.    Cum.  Pref.  6% 

Do.    Deb.  4%        

6d.    Fairbairn.Lav.  -on  (  mil  l.e  Bai  buar 


5% 


Do. 


1  ,  Mortgage  Deb. 
li/-      Fairlield  Siiiphuilding  A  Engng.Co., 

Ltd.,  6%  Cum.  Pref. 
4*",        Do.  44",  1st  Mort.  Deb.  Stk  .Red. 
I',     5%  and  Mort.  Deb.  Stk.  Red. 
2/4.'     Fraser  &  Chalmers,  Ltd.,  Ord. 
4,0  Do.  74% Cum-  Prcf- 

5%    Galloways     Ltd..   5%     Cum.    Pref. 

18001/28000 

4",,  Do         4",  1st  Mort  Deb  Red.. 

5%    (ilover  W.  T.  A  Co.,  5 " .,  Cum.  Pref. 
I1,    ,  Do.  I  ,    .  '.st  Mort.  D.b. 

12      Greenwood  £  Batley,  Ltd.,  Ord.  .. 

1  li,..    7  ■    Cum    Pref 

Do.  6%  Deb. 

1/-     Guest,  Keen  &  Nettlefolds,  Ltd.  Ord. 

2/6  Do.        5%  Cum. Pref 

4",  Do.        1%  Irred.  Mort.  Deb. Stk 

2/0     Gwynnes,  Ltd.,  5%  Cum.  Pref. 

1/-     Hadfleld's Steel  F'dry  Co.,Ld.,Ord. 

4/6  Do.         44%  Cum.  Pref 

3/-      Hall  1,1.  i  E.),  Ltd.  6'.',,  Cum.  Pref... 

II-      Head,  Wrightsc  n  &  Co.,  Ltd. 

1.  ■       liuiii -l. v  (Bichardl&fions,  Lid., Ord. 

0' ,  Cum.  Pref. 
14%    Hudswell  and  Clarke  and  Co.,  Ltd. 
li  ',,  Deb. 
10'!„    Kings's  Norton  Metal  Co.,  Ltd.    .. 

7%  Do.        Cum  Pref 

20      Kynoch,  Ltd 

'Do.    Cum.  Pref.  6% 

5/-     Lanarkshire  Sleel  Ltd.,  5%  Cum. 

Pref.  Red.  Nos.  1-10,000 

10/.  Do.      6%  Cum.  Pref .  1899  Red. 

Nos.  25,001— ",5,000 

8/6     Leeds  Forge  Ltd.  Ord 

7    ,  110.  7%  Pref. 

5-,.  Do  0",,  1st  Morts  •   '    Del 

in  1      1 .   11  1  .a   Glas    Eng.  a  Iron  ship, 

Ltd.  Nos.  1-  2S,46r 
7Jd,  i.n  saghl  (Johni,  Ltd.,  I',",,  Cum.  Pf. 
Ijo/  Do  lj  .  1-1  Ml  Deb.  Stk., Red 
b ".    MacLella'nlP.  A  W.i  Ltd.  Ord. 

Nus.  15,001-30,000 

1,   ,     D0.6  .O.Pref.Nos.  1     10.000 

11%  Do,    I*  „M  Mort.  Deb.  Red. 

Nob.  1-1,600 

Mather  A  Piatt,  Ld.,5%  Cum.  Pre! 

Measures  Bros.,  Ltd.,  Ord 

Do.    04 ■',.  Cum.  I'm  I 

Do.    44",,  1st  Mrt.  1)1..  Stk., lied. 
Meldrum  Bios.  04",  Cam.  Pref.      .. 

Muntz  Metal,  Ltd 

Do.     Pref.  5%  

NalionalGas  Enginc04      Cum.Pref. 
Normanbv  Ironworks  Ord 


ii.;d 


-7 


44" 


Cu 


Pref... 


1st  Mori    Deb 
-     North-Eastern  Steel  Co.,   Ltd., 

H%\  '         1    I  Mil.  Db  Stk., Red. 

"  ■,    I'aimrr  s  Shipbuilding  A  li,  n  1  ■., 


1.0. 


I'll 


Ltd.    A. 

B 


Pref. 
rst  Mort    Deb.. 
Pearson  A    ECnowles  Coal  ami  Iron 
in  ,  Ltd.,  Ord.,"  B" 

D  !•      1     in    P  1    .  •■  A 


13 

104-  114 

10 

S}-8-; 

8 

5-  54 

10 

84—9" 

100 

92-96 

1 

14-1', 

1 

l—l* 

100 

100-102 

10 

U4-  12 

100 

100  —102 

lC" 

954-97 

3 

34—4 

3 

s;-ot 

10 

7i— 7.4 

100 

8;,     s; 

1 

11,(1     15/0 

100 

SO -JO 

10 

6g-  64 

10 

10J-11J 

100 

102-103 

1 

24  -  as 

5 

6-61 

100 

105-107 

5 

25—  Si 

1 

3J-  li 

10 

104-11 

5 

IS-  5i 

5 

54-  6 

100 

loO-io 

1C0 

85         s: 

10 

17, -Is 

10 

144-164 

10 

IT,'  -1st 

10 

103—10, 

10 

84--, 

10 

8J— 8J< 

3 

6  -6* 

3 

14-43 

50 

H 

t. 

9—10 

1 

ift-Ji 

100 

toy  —111 

10 

8J-8i 

10 

I0J— lui 

100 

98  —10(1 

10 

11*— Ha 

1 

1 

B-l*! 

100 

9»  —  102 

1 

17/       17, 1 

5 

a-  5 

4,  01 

1 

23/U-23/3 

1 

8/6    9/6 

1 

17/6—17/9 

100 

71     77 

100 

so-  39 

all 

19/0-19/0 

16/8 

14/9     ■  ".  ' 

all 

12/9          1 

all 

93-95 

5 

54-  eg 

5 

6J 

Stocks  and  Shares  marked      are  anotod  ex. dividend 


i  PACKS     WEEKLY.  '"5 

Engineering,  iroa  and  steel  Companies.— <  <»'.'  Electrical  Manufacturing  Companies. 


100,000      Stk 


£111,300      100 


Pease  &  Partners,  Ltd.,  Ord. 

Do.        Deferred 

Do.  4%  Perp.  Deb.  Stock  .. 
Peebles(Bruce)&Co.,Ld.,6  ,G  P 
Pooley  (Henry)  &  Son.,  Ltd.,  Ord  . . 

Do.        6j"o  Cum. Pref 

Rhymney  Iron  Co.,  Ltd 

Do.        New  

Do.        5°0  Mort.  Deb.,  Red.     .. 

Richardsons,  Westgarth  &  Co.,  Ltd., 

Ord.  350.001— 700  000     .. 

Do.  6%  Com.  Pref. 

Do.       4J%  Perp.  Deb.  Stock  . . 

Rivet,  Bolt\v.  Nut.  Ld.,  5%  Cum. 

Pref.,No.  1-27.500 

Russell.  John  ...  Co.,  Ltd. 

Cum.  Pref.  5%.. 

D...  Del..  4*', 

Ruston,  Proctor  &  Co.,  Ltd.. 

Do.     Mort.  Deb,.  4'.",.,  till  1900 
then  4  '  . . . 

Scott  (Walter)  Ltd.,  Ord 

Do.  6<V,  Cum.  Pref.    . . 

Do.  4%  Perp.  Deb.  Stk. 

Sheei'l'ndge  Coal  andiron 

Ord.  25U.H01/7997O0.. 


IS— 131 
98-  9* 

100—103 

5  -  5{ 
10/0— 11  " 

2J-2J 

10U— 153 

its* 

100-102 


Do. 


(5%Min.). 


112,276/250,000. 

Sbelton  Iron,  Steeland  Coal  Co., Ld. 

1st  Charge  5"0  Debs..  Red  ..  100 

Do.      6°„  2nd  Mort.  Debs.,  Red.  100 

Smith's  Dock  Co..  Ltd.  Ord.  1 

Do.                                     Pref.. .  10 

Do.                         4%  Deb.  Stk. . .  100 

Smiths,  Thomas.  Stamping  Wks.L.  1 

Do.            Deb.  5%             . .          .  100 

South  DurnamSteel&Iion.Ltd.Oi.  1 

Do.               6»0Cum.Pref...  1 

Do          4*"0  Per.  Deb.  Stock  100 

Spencer.  John  and  Sons,  Ltd. 


Do.  4 

Stavelev  Coal  and  Ir 

Do. 

Do. 

Do. 
Steel    Co. 


Mi 


Deb. 


'  D' 


Do. 


cotland 

1-49,560  'J 
:■  '    1st  Mort.  Deb.  Stk.  A 

Red.  100 
6% 2nd Mor.Deb.  Stk.B 

Red.  100 

Stewarts  &  Llciyds,  Ltd.,  Ord.        . .  10 

Do.        6','„  Cum.  Pref 10 

Do.  34%  Debs.  Red.  Nos.  1-3,500  100 
Swan, Hunter  &  Wigham- 

Richardson,  Lim.  Ord.  1 

Do,     r."„  Cum.  Pref 1 

Do.    4J%lstMr,rt.Deb  Stk. Re  100 
Talbnt  Continuoits  Steel  Process  o 

Ord....  1 
Tannett  Walker  and  Co. 

4%  1st  Mort.  Deb...  100 

Thames  Iron  Works,  Shipbuilding 

4  Engineering  Co., Ltd. ,5%  Cum. Pf  1 

Do.    4<\JIrredeem.l»tMort.Deb.'  100 

Thornvcolt  (John  I.)  &  Co., Ltd. Or.  I 

Do.               do.      6%  Cum.  Pref.  1 

Do.               do.    5%  Deb.         .  100 

i  and  Coal  "  A  ' 


Do 


11 


14/- 


1  - 

I,1 

92  - 

95 

28/6 

-29/0 

;ii  i, 

-32,11 

12  ii- 

-111  11 

ss  - 

-  9<< 

96  - 

-100 

28  i: 

-2.9/0 

104 

-10, 

.,:i 

mi 

ne 

117 

143 

■J  14 

-14o 

-25 

11- 

-s 

109J- 

-110 

Turnbull  (Alex  I  A  Co.,  Ltd.  Ord. 

Nos.  20,001-  47.001        1 
Do.  5%  Cum.  Pref.  Nos.  1-20,00,.        1 

Tylor  (J.)  It  Sons,  Ltd.  5°0  Cum.Pf.      10 

United  States  Steel  Corp.  Com. Stk  J10O 
Do.  7%  Cum.  Pref.  Stock  $100 

Do.     10-rOvi'.5".,Skg.l-'d.(i.Bd».  $100(1 

Vickers,  Sons  x  Maxim,  Ltd.  Ord.  1 
Do.  5".,  Non-Cum.  Pref.  ..  1 
Do.  6",,  Non-Cum.  Pref.  Stock.  10" 
Do.  4%  l8t.Mort.Deb.Stk.Red.  100 
Do.     4*%  2nd  Mort.  Debs., Red.     100 

Walker,  C.  «  W.,  Ltd 1 

Do.  Cum.  Prei 5 

Walltcnd,  slipwav  4  Eng.  Co.,  Ltd. 

Ord. . .      all 
Do.  '     m.  Pre!.. .      all 

Weardale  Steel,  Coal  4  Coke, 

Ltd.,  Del.  Ord.  1 
Do.  6 "„  Cum.Prot.  Ord.  ..  1 
Do.       4%  Perpetual Deb.Stock    100 

Willans  A  Robinson.  Old 


I 
103  -ion 
,      [0 
15/6     16/1 

5/0-6  0 
ll/O— 10  0 
9  -  9* 
I3j     I 

ion*  no 

mi      n.  . 

J.     2 

12a  -12. 
105  —107 
100  -10* 

■ 
- 


1  1 
I  '  I 
93  -96 


70,000 

1 

6d. 

125,000 

1 

74d. 

120,000 

1 

±10,000 

s 

£  190,000 

£200,Cull 

5 

8/6 

1286,600 

Stk 

b% 

£100.000 

6 

a 

£  100,000 

5 

s 

100,000 

6 

i 

100,000 
£500,000 
£212,000 

500,000 

£1  016,353 

105,731 

160,000 

£125,000 

£125,000 

35,000 

40,000 

£300,000 

85,000 

£100,000 

62,000 

61,000 

£300  000 

233,334 

£233,334 

119,2111 


17,139 

£327,3511 

£72,720 

112,100 

31,390 

£200,000 

£50.000 

10,248 

25,000 


40,000 
150,000 
50,000 


11% 

5/- 

2/6 


Alliance Elec. Co  ,  Ltd. 

AronKler.  Meter  Ltd. , il ',  I'm. i    PI,  1 

Bell's  Asbestos  Co.,  Ltd 1 

British  AlumiiiiumC  i.Ord 6 

Do,                                           Ord...  2 
Do.                                    '  P 

Do     6%  1st  Mort.  Deb.  Stk.  Bd.  100 

Do.        A  "  6%  Cum.  Pref.      ..  5 

Do.    1 ".,  Funding  Certs.          ..  5 
British  Insulated  &  Helaby  Cables 

Ltd.,  Ord.        ..  5 

Do.  ii",  Cum.  Prel          ..        ..  5 

Do.  4V'„  1st  Mort.  Deb.  Stk.  ltd.  100 
British  Thomson-HouatonCo 

1st  Mort.  Deb.  Stk.  lied.  .  ,  100 
British   WeStinghOU        : 

Manufac.  Co  ,  Ltd.,  ?';,,  Pref.  . .  5 

Do.        4"0  Mort.  Deb. Stk.  Red...  100 

Brush  Elee.  Enging.  Co. .Ltd., Ord. .  2 

Do.        6%  Pref 2 

Do.        4V',,  Perp.  1st  Deh.Stk...  100 

4*%Perp,  2nd  Deb.  stk.  100 

s  Cable*  Constn.Ltd.Ord.  5 

%  Cum.  I'ref 5 

Do.    4J%lstMort.Deb.Stk.Red.  100 

Crompton  A  Co.,  Ltd 3 

Do.        5%  1st  Mort.  Reg.  Debs.  100 

Dick,  Kerr\  Co.,  Ltd..  Ord.            ..  5 

Do.      6%  Cum.  Pref 5 

Do.       4*%  Deb.  Stock,  Red.    ..  100 

Doulton  &  Co.,  Ltd.,  5  „  Cum.  Pref.  1 

Do.     lstMort.4",.  Iree.Deb.Stk.  100 

Edison  and  Swan   United   Electric 

Light,  Ltd.,  "  A  "  Shares 

Nos.  1-99,261        . .  3 

Do.    "A  "Shares  Nos.01017. 139  5 

Do.    1%  Deb.  Stock  Red.        ..  100 

Do.    5",,  Second  Deb.  Stk.  Red.  100 

Electric  Construction  Co.    Ltd.     ..  2 

Do.    7    ,  Cumulative  Prel.      ..  2 

Do.     4",  Perp.  1st  lit.  Deli.  Stk.  100 

Do    i      , Perp.  2nd Mt.Deb.Stk.  loo 

Evered  eiiil  Co.,  Ltd.  . .  ..10 

Gen.    Elect.    Co.  Ltd. 


Calle 


I 

•-'  2; 
53—63 
98—102 
• 
2J-3J 

10j'— 1011 
98—100' 


H-  2 
97 
Hi  _  84 

11    -   1-1 

:,;-  li 

ins, -inn 

2  -  2i 

-.        '. 

li  -  'ij 

104   — 10li 

ij-  u 


I'IMI 


.  Pref. 


37,360 
150,000 


4"„  Do.     4 ■'.,  1st.  Ml.  Deb.  Stk. .Red. 

in-      Henley's  (W.  T.I  Telegraph   Works 

Co.,  Ltd.   Ord. 

2/3  Do.         44",  Cum.  Prel.     . 

44".,  Do     44,  ■*  Mori    Deb.  s:: 

15/-    India  Rubber,  (lutta  Percba  « 

Telegraph  Works  Co.,  Ltd., 
t  Do.        I  t  Mort.  Deb.  Red.     .. 

.i       Seott  lErnest)&  Mountain,  Ld.,Ord. 

24/    Telegraph    Construction  and  Main- 
tenance Co.,  Ltd. 
1"  ,  Do.         4"„  Deb.  Bonds  .. 


n- 

1, 

-' 

m 

•; 

97 

2* 

S9  - 

i 

9  - 

11 

9, 

l 

| 

U 

i 

IS 

51- 

■ 

108- 

II" 

,. 

19 

99 

102 

17/9- 

18/0 

:j 

u 

,   100- 

lOi 

r i)         1        1  7     1  nil  I    Ord 1         > 

150,000      stk.                         li                  I       •'  100        103—104 

i1     10  H'.  Do.        il      C         Pref 1-28/0 


Locomotive   Builders. 


200,000 
800,000 
£300,1X111 
"47.500 
69,000 

7.7,000 
25,0  »i 
25.000 

lso.oto 

£54,C0O 


1/.      II,.                                             ill.,  Ord.  1 

BSd.           Di  1 

14              Do,           ij       li  id.  Deb.  stock  loo        98    90 

Ij       li  ,..Li    ,ri                     Co.,1  dl.  Ord  10               I  • 
1  inning,  Wsrdle*  Co  ,  Ltd, 

1st        ■     age  Deb  100      - 

[6/-    North  Hi  iti                                'il  0        173     1"; 
Do. 

Stephenson  (Robert>&  Co. .Ltd., Or.  10 

r,/r,                 Do.        M  i   Cum,  Pref.  10        i,       ■! 
i 

I 

li 


are  quoted  ex. dividend. 
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Share  List-t  < 

Railway  Carriage  and  Wagon  Companies. 


. 

s 

I-att 

Paid 

Cloning 

o  Inscribed, 

1 

\ 

up. 

Prices. 
1 

10,000 

10 

7/6 

Birm.  Rail.. Car.^Wagon.L.  1- 10,000 

10 

211-  ..1 

H.739 

10 

3/- 

Do.        Second  Issue  1-8,739.... 

4 

9'. -10   " 

10,000 

10 

6<- 

Do.         Cum.Pref.  6%  1-10,000.  . 

10 

134-14 

197,224 

Stk 

1". 

100 

103-101 

50,000 

10 

lu 

Bristol  and  South  Wales   Railway 

Waggon,  Nos.  1-60,000 

3 

5}  -  6 

-,noo 

20 

Bristol  Wagon  &  Carriage  Works 

Nob.  1—  .S.000 

10 

IS  —18* 

S,(100 

20 

8 

Do.        1876,  Nos.  8,001— 13,000 

2 

3  —  :» 

-.000 

20 

Do.    5  re.  Participating  Pref. 

Noi.al-a2.000 

10 

ISi— 18J 

30,111 

7 

7/- 

Gloucester  Rail, -Car  &  Wagon,  Ld., 
A,  1-29,861  4  49,751-50,900 

7 

10}— 104 

44,889 

7 

3/6 

Do.     B,  29,862- 19,710,  10,001-75,000 

7 

If-  4t 

10,000 

10 

6/- 

Lancashire  and  Yorkshire  Wagon. . 

10 

12J— 13 
2f-  2J 

14,567 

10 

16% 

Lancashire  Wagon,  Ord 

2 

4,150 

10 

5% 

Do.               do.      Pref 

10 

10|-10| 

7^1,808 

1 

9d. 

Metropolitan    Amalgamated    Rail.- 
Carriage  4  Wagon,  Ld.,  1-784,808 

1 

44/6-45/0 

104,288 

1 

6d. 

Do.     Cum.  A  Pref.  .1"0  1164,288 

1 

24  0— L'l  (i 

.135,000 

1 

7!d. 

Do.     Cum.  B  Pref.  6"„  i  235,000 

1 

2H/6-29/6 

.'00,000 

20 

20/- 

Midland  Rail. Car  .V  Wagon,  LI., 

1-20,000 
Western  Wagon  and  Property 

10 

20  -21 

10,000 

6 

ir 

Nos.l  -IO.00C 

6 

12  — 12i 

40,000 

■i 

Do.                  Nos.  10,001 -50,0u0 

2 

4J-4} 

Railway  Records. 

To  the  Editot   of  Pagi  's  \Vi  ekly. 

Sir,-  I  have  read  with  interest  the  article  on  railway 
records  appearing  in  your  paper  for  last  week.  I  must 
say,  however,  that  it  seems  somewhat  incomplete,  the 
following  runs  being  entirely  ignored  : — 

iniks    mins.  m.p.h. 
G.W.R..  .    Leamington-Ealing 
G.<    R.   ..    Leicester  Nottingham 
G.C.R.   ..    Finmere   Leicester 
C.R.   .  .    Rugbv-Leicester 
.(    R.  .  .    London  Sheffield 
•i.K.         Leic ester   London 
M.R.      .  .    London   Leicester 
r.N.R.  .      I  'etc  i  borough    King's 
<  1  oss. 


"<  I : 

IOI 

59-6 

2  i 

-4 

5  8  •  7 

m 

5 1 

57-  ] 

■  ". 

;  i 

;,.-4 

'■i 

175 

,6-4 

'  >3 

1  IO 

56-  1 

99 

105 

56-5 

:>•', 


Uso  m  the  list  of  noteworthy  special  runs  mention 
should  surely  have  been  made  <>t  the  magnificent  record 
of  records  achieved  In  the  G.W.R.  on  May  9th,  1904, 
when  they  ran  from  Plymouth  —  Paddington,  with  a 
..i mm.  stop  at  Bristol,  in  227  nuns,  (gross),  the  11*. 
miles  Bristol  London  occupying  only  99!  mm.  or 
;  i.|  m.p.h.  average,  75  miles  on  end  being  run  .,1  an 
eragi   of  ovei  81  •  miles  per  hour. 

Further,  some  statements  are  made  on  page  530  with 

gard  tc   high  speed   on  the   G.N.R.,  which  1  quite  fail 

thorn-    three   successive   runs  of   over    ioo  miles  a1 

;8  m.p.h.,     Surety  there  must  be  some  mistake  as  there 

n<    boi  kid  speed  on  tins  line  of  quite  58,  the  best  being 

e  mentioned  above,  and  no  others  approach  it. 

I    .IlllltlllK     \  ■MM      . 

Harold  E.  Jefferiss. 


Producer  Gas  for  Power. 

'J  he  p;  Pn       I.',  Pi  rea 

John  Neill    befi  N*orth-E;       Coas      nstitu- 

tion  oi   Engineers  and  Shipbuilders,   is  worthy  ol 
study    from   an  economic   point  of   view.     Mr.    N 
that   with   small    plants   of   the   suction    typo   one   brake 
horse-power-hour  could  1"    obtained  fr<  lb.  0     tnthra- 

cite.     Comparing  differenl  methods,  hi    .  -  '•    th< 
brake     horse-po\yer-hour    as     follows:     Central 
.a   id.  per  unit,  0.740c].  ;  sti  am  planl    co 
1     171  at  is.  6d.  per  thousand  cubii 

feet,  11.51I.  ;  sui  tion  gas  planl ,  anl  hrai   ti    al    :5s. 
o.i34d.     With  largei  ons,  using    Mond  gas,  the 

■   ced.     Mi  ssrs.  Blah  's  bitumin     -  1;.  pi 
plant  at   Stockton-on-Tees,   gave  oni    braki    hi 
hour  for  11.n5.-1l..  using  coal        1       61       >ei   ton. 

In   a  discussion   on   the   paper,   Mr.    1.    M.    Swinburne, 
ger    ol     1  )unston-on-  lyne   en;  wi  n  ks    gave   his 

practical  experienci    with  a  suction  gas  producer  v  hich  he 
put   into  his  works  in  connection   with  .1  35-hors 
gas  engine.     The  trials  of  his  engini   with  suctioi    g 
which   Welsh   anthraciti    coal    was   used,    showi 
look  2  3  lb.  per  hour,   the  trial   lasting   twenty-twi 
The  cost,  ;s  between  town  and  suction  gas,   showed  Sd 
per  hour  consumption  for  town  a*  against  33d.  per  hour 
for    -union   gas.     Thi     Welsh    coal    for    thi     suet    u     g:  • 
cost    30s.   per    ton,    bul    with    Scotch    anthracite    I 
would  have  been  2M.  per  hour,  and  In    had  since  satisfied 
himself  that    the    Scotch    coal    was    e<  go         f   the 

1  ight  quality  «  as  obtained. 


Latest   Wills. 


[1  is)  in  1 1  \i  1 .  aged  sixty  -lour,  ol  ;.  ei 
Wood,  Kirkshall,  Leeds,  ol  Messrs.  J. 
Hall  and  Co.,  engineers,  Leeds 

Mr.  Lewis  Richard  Jones,  oi  rhe  Llms, 
Copt  Heath,  Solihull.  Birmin; 
retired  civil  engineer,  at  one  time  assist- 
ant engineer  to  the  1 'hi  Grand  Junction 
Railway  :  aftei  «  ards  si  1  \  ed  u  nh  the 
Manchester  and  Birmingham  Railway, 
and  later  assisted  in  thi  ci  >ns1  1  in  :  ii  n  oi 
the  Great  Northern  Railway  oi 
.mil  the  Delhi  .mil  Lahore  Railwa\  in  the 
I'unjaub        .  .  .  .  . .  .  .  „ 


\I  ,m.i  it.    rin  «  vs,  agi  d  se-v  eni  ■ 

Wellington-road,    1  dgbaston,    .mil    late 

managing   dired 1     Vbingdon    Works 

(Limited).     Math     Street,     Birminj 
man ut. k  turers  oi  -1111-.  rifles,  ami  i  ycles.  . 

\  1  01  rman  Josi  rii  Gambi  1  .  oi  Soul  hbourne, 
Clarkhouse  Road,  Sheffield,  merchant 
and  manufacturer,  oi  Messrs.  Moss  .mil 
(Iambic  Bros.,  steel  manufacturers, 
Sheffield,  chairman  of  1>.<\\  Bros  .  Ltd.. 
directoi  oi  fbbotson  Bros,  .mil  1  0  .  Ltd.. 
chairman  oi  John  Round  and  Son,  I  td., 
and  the  Pclham  Rolli  nj  'I'M  G 
Ltd  


• 


■  •  .-  1  ( 
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Weekly  Synopsis  of  Company  Meetings 

and   News. 


VicRers,  Sons,  and  Maxim,  Ltd. 

I'lie  directors,  in  their  annual  report  for  [905    state  that 
■t.     writing       ;  -  4 ^ ' ■  > > 1 1      goodwill  and  patent  rights 
thi  ■    !-\    redui  iug   that    it  :m   to    £500   -   i    they  recom- 
mend the  pavment  of  a  final  dividend  ot    [0  per  cent.. 
making    l  toti    ol   .  -  pei  1   ml     or  2-.  percent,  more  than 
•   \ear.      Encouraged    by   substantial   orders    for   guns 
mountings    from    Italian  shipbuilders,  the  directoi 
to  combination  with  three  of  the  largi  si 
manufacturing    firms    in    Italy     the    Term    Steel    Works 
the    shipbuilding    yards    ol    Orlando,    of   Leghorn,    and 
Genoa,  to  en  1  I    >  in   works    it  Spezia   in  that 
\\:c    prospects     tor     [906    are     satisfactory 
term:    dividend    ot    ;    per    cent,    on    the    ordina 
shares  of  the  company  will  be  paid  on  August   1st  next 
The    director-    have    it    1-    stated    decided    to   convene 
an  extraordinary  meeting    to   be   held   after   the   annua 
meeting,  for  the  purpose  ot  submitting  a  special  resolution 
to   enable   the   company,    when    necessary,    to   gi%-e    tli 
necessary     financial     guarantees     in     connection      with 
-     offered.     The  board  have  also  decided  to  avail 
selves    of    thi-    opportunity    to    obtain    authority 
•lie  company  to  issue  share  warrants  to  bearer,  as  some 
ot    th.e    large    shareholders    have,    on    several    occasions 
that  thi-  shoul  1  be  'lone. 

Beyer,  Peacock  and  Co.,  Ltd. 

report  states  that  the  available  balance  amounts 
to  £28,607.  After  providing  the  full  dividend  on  the 
preference  shares  up  to  December  31st,  1905.  there 
remains  an   amount  of   £3,857,    which   the   director-    1 

-hould   be   carried    forward.     The   workshops 
■     been    full   during    the    year     and    the    deliveries    ot 
cs    quite    satisfactory,     having    been     111    exi 
ous      year's      output.        The     directoi 
forward    with   some   confidence    to   a    more    prospero 
year's   working. 

Robert  Stephenson  and  Co.,  Ltd. 

■  -   5  that  the  profit  and  loss  account  show- 
trading    prorit    ot    £21,363    on    the    work    completed 

Debenture    and    other    interest    amounting     to     £20,18 

has  been  paid,  and  after  deducting  tin-  and  other  charges 

is  a   pront  on  the  year's  work  of   £1,982,   whii  h    " 

■  I  to  apply  in  reduction  ot  the imount already 
standing  to  the  debit  of  prorit  and  loss  account.     The 

V       debenture   stock-holders   has    been 
ned    to    a    reduction    ol    interest    from    6    per    cent. 

to    3    per  cent,   per  annum,   an   mcrei 1    thi       tOck   t  1 

1,000,  and  the  commencement  of  an  annual  sinking 
lemption.     Since  the  end  of  the  yeat  the    to 
!   '     been     n  reased   to  £150,000.     The  directoi 
[■   of  opinion  that  the  time  has  come  to  carrj  into  effect 
id    in  of  (  apital  1  :ferred  to  at  t! 
two  annual  meeting       11  ■    pro  ci  thenoniinal 

value  of  the  shares,   and   also   to   divide   them   int 
nominations  of  £1  each.     1.  ronglyi 

this  step  in  the  interests  of  both  classes  ot     han  ho 

the  matter  will  be  fully       nsidered  at    th      innual 


Alley  and  MacLellan,  Ltd. 

The   dire  tor-   recommend    a     lividend   on    the  ordinary 
shares  for  the  past   year  oi      pei   cent     less  incom 
■  in  ying     toi  ward      £730      sul  iji  .     and 

auditoi                   md     iftei    writing     £1  612     being    the 
11I, nice  ot  expenses  ol   the  formation  ol   the  company, 
and    £3.509    for    the    depreciation    ol     propert)      plant, 
machinen       tb         md     trail 
hurl       F01       104  the.  dividend  was    

Coltness  Iron  Company,  Ltd. 

rhe  directors  declared  an  interim  dividend     - 

oi  8  per  cent,  per  annum  on  the  ordinary  -hare-    and  the 

usual  interim  dividends  on  the  first  and  -■■ id  preiei 

shares    for    the    hall  \  ear    ende 
dividend-  are  payable  on     '   >t 

Stewarts  and  Lloyds,   Ltd. 

Che  directoi     have      ecided      ifl  I    ig     1  .  ■ 

for  depreciation    to  recommend  .1  dividend  at   the      it 
ol  ii  per  cent,  per  annum  on  the  ordinarj    shares,  whii  1 
with   the   interim   dividend    already    paid,    makes    10   pel 
cent     '"i    the    ,-ear.      The   sum   ol    £25,000  is  placed    to 
1  ve  fund,  and  £57,1 100  ( .i't  led  forward,      rhe  dividend 
at  the  same  rate  as   1  yeai  ago    w  hen  £40    00  was     '  ■  ■ 
•    iside  for  depreciation     md  £2      ©0    ilaced  to  1  serve, 
the  carry -forward  then  bein 

William  Jessop  and  Sons,  Ltd. 

Colonel   <  ut lor   presided   at   the   annual    meeting   1 

shareholders  in  this  company  held  at  the  1  title: 

Sheffield,  on    Monday,      in  moving    the  adoj 

report    which  -tated  that  the  profit  last  year  was  £4 

he  said   the\     had    had   a   record   yea 

was  concerned.      In  thirtj   years  the  company  had  made 

£845,523  19     id.gross] "  '  '1  .'s  7. 1 

0  that    :  0  ■-   wa  -    1  li  mg   .•.  15   al  ■"■■■  \  I  hat.      In  nxm 

lividend    at   7      i  "'i    '  ''in     and    :       bi  inu 
felt  that   u   would   be  injudicious   to  pay   mo 
business    was    extending,     ind    plant    needed    rene 
-o  that  they  might  1  ope  with    1 
work-   in     Vmerica    were    very    full)    occupied      md    the 

.nut   ol   busim 
,-,  ,1       Wii;.    regard   to   theii    Russian  business   although 
had   been 

I  with  it.     (  olonel  i 

StocK  Exchange  Notices. 

The  Stork   Exchange  1  ppointed   March 

:  1st  a  spei  ; .    uinulati\  e 

preference  shares  0     1  to  7.362 

111    Sii 

quoted 
in  the  0  I  '<   '  «mpanj ,   Ltd. 

'    fully    paid 
to 
full) 
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New     Companies 
Registered. 


ed  addresses  of  Ne 


Leicester  Engineering  Company,   Ltd. 

in  ii   shares.     Object,  to  take  over  the 
busi  and   machinists  carried  "ii   by  A. 

Adkins  and  C.  <  heshire  at  iylestone  Street,  Leice  tei 
as  Adkins  and  I  tieshire.  Mo  initial  public  issue.  The 
first  directors  (to  number  not  less  than  two  nor  aion 
Mian  three)  are  V  \.dkins,  S.  II.  B.  Livingston  and 
F.  H.  Doughty,  Qualification,  £100.  Remuneration 
,it   managii  i    toi     •  260  pi  r  annum. 

The   Wilson-Wolf  Engineering  Company,  Ltd. 

Capital  £3,000  in   .1   shares.     Objects:    to  carry  on   the 
oi  electrical,  mei  hanical,  and  general  eng  11 
tc.     There   will   be   no  initial   publii     issue.      The   regis- 


office 
Bradford. 


Mill,    Thornton  .  Road, 


Cessnock  Repairing  Company,    Ltd. 

Im  carry  on  tin'  business  "t  ship  repairers 
.mi!  engineers.  Registered  office:  27  Oswald  Street, 
Glasgow.     No  initial  public  issue. 

Watson,  Hawd  and  Co.  Ltd. 

.:,,..       (hi      Manufacturers     of     printing      machinery, 

iron,  steel  and  metal,  machine  and  tool  makers,   founders, 

engineers,     machinists,     etc.      No     initial     public     issue 

■    istered    without    articles    of    association.     35,    J  ml' 

1  •  Manchester. 


Company  Liens. 

Atlas   Foundry   Company,    Ltd.,    Middlesbrough. 

Lien  registered  March   i-t    tor   i_>    00  5  per  vent,  deben- 
■     .    no  trustees  ;    charged  on  all  the  property,  present 
and  future,  the  undertaking  and  the  uncalled  capital. 

Tredegar  Iron  and  Coal  Company,  Ltd.,  London, 
E.C. 

Lier  tered     March     5th,     amounting    to    £25.500 

p,  ,  rt   of   £200,000 ;     amount 

ed  on  the  property 
nil,,     ,  iron    and    steel    woi  ks,    rolling 

■  1  .    uni  alii  d  .  .natal  for  the  time  I 

Bull's  Metal  and  Melloid  Company,  Ltd.,  Glasgow. 

position  i    'I'd    Febi  uai  \     :i  th, 

,  bentures  pai  I  ol   ••>  • » 10  author- 
W.    J.    Mitchell,    oi     j.8,    Wes1    i  ■•  orgi 

-  ,  ,  -        ,  ,      ,,",      and     W.    Mac! 

•     ,111,! 
1   deed  dated 

North  Central  Wagon  Company,  Ltd. ,  Rotherham. 

I.,,. 11   registered    Man  h   2nd,   for   £$  2<  o  di  benf  an  3,   pai  1 

oi       1  ,ooo  ;     .1  im unit     previou  ! 

,„,   ,,  harged  on    the  undi  rtal  ing    and    all    I  he 


The    Training  of  Naval  Officers. 

In   view    ni   the   misconception    which   still 
exist  in  regard  to  thi    .i--nnil.iti.ni  ol  tin    dutii  -         N";       1 
officers,  under  thi    new  system  ol  educ; 
Rear-Admiral    Montagu   points    01  a   let 

daily   pre--,    the    ah  esei  grirm 

"  In  older  days,"  he  sa)'s,  "when  seamanship  was  the  first 
and  chief  essential   that   crowned   greal    vicfo 
officer  in  the  ship  was  educated  and  tra    ed 
constituted     seamanship — that     is,     the     hai  I 

manoeuvring    of    a     ship    or     fleet     ,    ider     sai      power, 
1  in      shifting    1  'i       1 ',  1  -     or     sails     in       ction, 
Ii  --  1  ither  ni  1  essities  all  1  ompi  isi  d  undi  r  thi 
seamanship.     This  is  gone.     The  seamanship 
-till  call  it  by  that  name — in  modern,  .mil  future 
al  sea  is  represented  l>\  manoeuvring  thi   good  ship"  under 
steam-power  and  the  helm,  backed  up  b\   judg  • 
nerve.     The  dischargi    ol   the  torpedo  01    precisi   1    of  fire 
will  In-  at   faull   il  the   manoeuvring  i-  weal-:. 
we  must  have  in   peace  time  for  the  training   1  I     tiii.  rs 
and  men  and  preparing  for  war,  but  infections 
spi  1  ialists,  and   thosi    qua  ificatii  re  1     : 

universal  training   for  all  dure-  that       ;  brace 
tions  nl  w  .11  fare." 


Portable  Electric  Tools. 

An    interesting    paper   on   this    subject    has    been,  I 

before  the  Glasgow   Technical   Collegi    Scientifi 
by  Mr.  Andrew   Stewart.     The  author  brief!)  outlined  the 
early  developments  "I  such  tools  abroad,  and  part 
the  pioneer  work  of  Mr.  F.  J.  Rowan    who  -nun    twenty- 
four  year-  ago  set  electric  tools  to  work  in  some  of  the 
French  shipyards,  as  well  as  in  tin    yards  of  Denny  and 
M.icMill.in,  in  Dumbarton.     Dealing  with  the  difficulties 
and  limitations  which  portability  and  efficient 
the  designer,  the  lecturer  reviewed  thi    methods  adopted 
in   overcome    these,   and    gave    examples    oi    alternative 
designs  to  secure  high  average  efficiency   and  relial 

The  ab-eiRi    ni  thi    latter  feature  has  hitherto  bi  1  n  31 - 

what  conspicuous,  especially  in  the  case  of  small  light- 
weight tools.  Examples  of  various  electric  tools  applied 
to  drilling,  grinding,  and  milling  were  shown,  and 
magnetic    drilling    posts    of    various    types    for    holding 

1    drills  on  bridges,  ships'  de<  ks, 
■,', .  1  e  exhibited  in  opet  ation. 


The  Transmission  of    Electricity. 

Professor  Kapp  has  been  addressing  . '.  1   mi  mbers  ol  the 
Engineet  ing     S01  ii  tj     ol      Bit  mingh;     1     Universil 
"  Power  Transmissii  n  ati  si   problem  perhaps  ■  1 

,  al  scient  e.  Thi       ofessot    «  hi    ■    eeture  ta  as  highl . 

1  al,    pointed    ■  '  oi    I 

transmission   took  place  in   thi      •    1      S73,   bul   the  first 
pra<  ta  al  applit  ation  oi  it   was  in  the  pi  riod  which 
with  [890.     The  art  then  enten  d  di  velopmi  ni 

through    the    use    ol    high    tension    alternating   current, 
pies  ol   ele<  trie  power  transmit  -ii        on  thi 
high-pn  -me    mi  tent     systi  1 

ntet  11  did.  -.     Partii  ulat     k<  re  also  given  ol 
odei      projects   now    in    course   oi   study  _  1  r 
1  -inn  al  high 

pn  --ure  oil.  1  -  spi  ■  ial  ad-',  antagi  -. 
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FIG.    2.       DIAGRAM     OF    CONNECTION'S. 


An  Electrical  Clock  System. 

By  Messrs.  Gent  and  Co.,  Ltd.,  Leicester. 


TRANSMITTER. 


Till:  system  ot  el<  i  I 
driven  and  controlled, 
clocks,\vhich  is  illustrated 
herewith,  consists  of  a  master  or 
transmittingclock — usually  called 
theimpulse  transmitter — a  num- 
ber oi  impulse  clocks  or  dials, 
a  battery  of  a  f ew  Leclanche  cells, 
and  a  warning  bell.  It  is  known 
.is  the  B.P.  patent  system, 
and  employs  a  substantial 
transmitting  clock  which  does 
not  require  winding  and  possi  sses 
a      very      perfect      contact   ;       a 

break    being    affecti 
novel   means   after   making    con- 
tact  in    a  very   decided    manner, 
in  contradistinction    to    w 
known     as    a    "creeping"      con- 
tad       \i!    importanl     ch; 
istic  of  the     apparat 
the  i  lnek  does  not  stop  i 
tact,    and  run  the  batten 
The    contact     normally     is     ex- 
ceedingly short,  but  it  1<  i  -.  • 

■  iably     on      the      battery 
weakening,    thus    ensuring  auto- 
matically  that  the 
with  <  ertainty  with 
current. 
The 

i . 
anywhere    in     the     circu 

only     rings    when    • 
and 
timely  warning  whei 
i   ntion. 


entirely  dispenses  with  the  i  making 

batterj  tests.     The  bell  will  keep  ringing  at  each  ball 
minuti  foi  days  or  even  weeks  until  the  n 
tionto  the  batteryhas  been  given,  when  it  will  a1 

It  has  been  suggested  thai  a-  i!"'  batti 
for  two  or  three  years   before  requiring  renewal,  the 
warning   bell   will  probably  be  stui 
use    when    required    to   ring.     This,    however,    is    im- 
possible,  as   the  hammer   m  halt    minute 
although  th       riort  contact 


i  IVHEN     nil 
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is  at  its  normal  strength  does  not  permit  the  hammer 
to  n  ich    ind    ti  ike  the  gong. 

Undei  this  system  impul  i  ocks  ire  distributed 
throughout  a  building  in  whatever  position  it  is  desired 
to  show  the  time,  the  whole  including  the  impulse 
transmitter,  battery.and  warning  bell,  being  connected 
in  simple  series  circuit  by  a  single  wire. 

I'll.-  diagram  Fig.  _  (page  619)  clearly  shows  the 
system  tnple    method    ol    connecting    up 

the  transmitter  is  the  onlj  "time-meter"  in  tins 
and  is  capable  oi  keeping  time  within  a  few 
■  per  week,  being  fitted  with  a  heavy  seconds 
pendulum,  which  is  compensated  for  variations  of, 
temperature,  and  has  .1  jewelled  escapement.  The 
dun  .H  tin-,  transmitter  1-  to  transmit  half  minute 
impulse.-,  from  the  batter)  through  the  circuit  of  the 
impulse     clocks,     1 1  lit-    [half-minute     impulse    serving 


The  Widnes  and  Runcorn 
Transporter  Bridge. 


FIG.     3.       MECHANISM     DRIVING    THIi     HANDS. 

by  mean,  of  the  simple  mechanism  shown  in  Fig. 
to  advance  all  the  hands  hall  a  minute  at  each  impulse 
'  The  mechanism,  vide  Fig.  4  is  fitted  in  a  sealed 
dust-tight  case.  In  the  maker's  works  one  of  these 
impulse  clocks  can  be  seen  undergoing  a  severe  test 
in  the  .lustiest  place  on  the  premises.  It  is  fixed 
in  the   stoke-hole  immediately  above  the  coal  heap 


111,.    4,       IMPULSE    BLOCK    IN  Dl'ST-TIGHT  CASE. 


At  the  ordinary  meeting  ol  the  Institution  of  Civil 
Engineers  on  Tuesday,  the  papei  read  was  "The  Widnes 
and  Runcorn  Transporter  Bridge,"  b\  |.  |.  Webster, 
M.Inst.C.E. 

The  bridge  crosses  the  River  Merse\  and  the  Man 
Chester  Ship  Canal  with  one  span  ol  1,000ft.,  and 
approach  viaducts,  35  ft.  wide,  on  both  sides  of  the  rivei 
Tin-  bridge  is  similar  in  constructs  n  to  an  ordinarj  1  abli 
stiffened  suspension  bridge;  but,  instead  ol  the  costl; 
high-ievel  approaches,  the  ir.il'fu  is  carried  aero 
me in,  of  a  car  suspended  from  a  trolle\  running  on  the 
underside  of  the  stiffening-girders,  and  driven  electricallj 

The  cables  are  supported  b\  two  towers  on  each  side  ol 
ila  river,  the  lowers  being  square  in  plan,  with  brai 
legs  at  each  corner  having  a  curved  profile ;  the  width  al 
the  bottom  is  35  ft.,  and  al  the  i>'|>  9  ft.,  the  heighl 
high-water  line  to  the  centre  ol  the  cables  being  about 
175ft.  Each  pair  of  lower,  is  braced  together  with  two 
double-braced  cursed  girders  al  the  top,  and  at  the  level 
ol  the  top  ol  the  stiffening-girder.  The  towers  rest  upon 
four  cast-iron  cylinders,  9  ft.  in  <li.iinei.-r,  which  are 
founded  on  the  rock 

There  is  one  cable  from  lower  to  tower,  each  -  ib 
.  a.  ing  a  stiffening-girder,  19ft.  deep,  hinged  at  the 
centre.  Kadi  cable  has  .m  area  oi  50  square  inches,  made 
up  nl  nineteen  strands  laid  parallel,  and  clamped 
together;  the  steel  wires— 0.162  in.  in  diameter — having  a 
breaking  strength  ol  95  tons  per  square  ini  h.  The  cables 
are  attached  to  forged  steel  cross-heads,  to  which  an 
cuipl.-d  the  steel  link-,  taken  down  to  anchor-plates  in  pits 
excavated  in  the  rock  and  filled  in  with  concrete 

The  suspenders  from  the  cables  to  the  stiffening-gii  li 
are  ol    steel  wire  ropes    1  ,  in.   in   diameter,   spaced    iSfi 
apart,  and  are  coupled  to  brldli  s    ittai  hed  to  the  cast-ii 
1  lips  of  the  cable,. 

The   car-trolley,   which    run,    on    rails    on    the    botl  11 
flange  "I   the  stiffening-girder,   is  70  11     long,  articulated 
in    five   sections,   and  4I1.    ioin.   deep;   there   are   bog 
wheels  on  each  side  18  in.  in  diameter.    The  motive  powei 
consists  ol  two  electric  motors  ol    (6  b.h.p.,  each  driving 
through  gearing,  one  pair  of  wheels. 

The  generating  machinery  is  contained  in  a  building  al 
the  bottom  of  one  of  the  Widnes  towers,  and  consists  ol 
two  gas-engines  ol  75  h.p.  each  (one  being  spare),  two 
dynamos  of  48  kilov  itts  capacity   (one  being  spare)    on 

I ter,  and  an  accumulatoi   with  .1  battery  of  ^45  cells 

Tin  machinery  supplii  s  thi  necessary  current  for  driving 
the  car  and  illuminating  the  structure,  and  was  designed 
in  consultation  with  Dr.   Edward   Hopkinson. 

II al   cosl   "I  the  structure,   including  the  cost  ,v 

obtaining  the  Act,  «  as  aboul     £13 

The  engineers  foi   the  work  wen    the  author  and   Mi 
li.hn  T.  Wood,  M.Inst.C.E.,  the  Residenl  Engineer  bein 
Mr.   I.    II.  Chase,   M-.Inst.C.l        He   contractors  for  the 
masonry,    etc.,    wen     Messrs.    W.    Thornton    and   Son, 
Liverpool;   the   contractors    for   the   superstructure   were 
Messrs.    Vrrol's   Bridge   and    Rool    Company,   the  cables 

. .,,    n  in  ted   and   erected  bj    the  St.    Helens  (  ab 
1    impam       lie-  elei  trii    inn.  linn  1  -  nstructed    11 

erected  by  Messrs    Mather  and  Piatt,  "1   Manchester. 


'  •  ■    1 1/  <o. 
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The  Dockyards  and  the  Navy. 


loo  ft.  extension   of  the   building   slip  from 
the    battleship    Dreadnought    was    recently    launchei 
Portsmouth,   has   already    commenced,    and    in   ordi 
make  room  for  it  the  armour  plate  workshop  and  several 
adjacent  buildings  will  have  to  be  demolished.     It 
mated  that  the  work  will  not  be  finished  until  November. 
Pending-  the  completion  of  these  alterations,  a  si;  i 
is  anticipated. 

The  battleship  Illustrious,  which  has  been  refitti  i 
cost  exceeding  ,£70,000,  will   be  commissioned  at 
ham  on  March  24th  for  the  relief  of  the  battleship 
in    the   Channel  Fleet.     Captain    R.    11.    J.    Stew. 
present  commanding  the  armoured  cruiser  Argyll,   1 
Firs:  Cruiser  Squadron,   will  take  over  the  command. 


The  Treasury  have  consented  to  a  request  by  the 
Admiralty  that  £280,000  from  the  savings  on  the  Navy- 
votes  of  1905-6  should  be  expended  on  larger  supplies 
of  armour  this  year  than  are  provided  for  in  the  current 
Navy  Estimates.  The  Treasury  have  intimated  to  both 
the  Admiralty  and  the  War  Office  that  in  future  years 
there  should  be  a  closer  adherence  to  the  estimated  appli- 
cation of  Navy  and  Army  votes. 


At  Devonport  a  further  extension  of  telephone 
munication  is  to  be  effected  by  the  linking  up  of  the 
Impregnable,  flagship  of  the  Naval  Commander-in-Chief, 
and  Mount  Wise.  When  the  Extension  Works  at  Key- 
ham  are  completed,  and  the  dredging  and  adjusting  of 
the  moorings  of  vessels  is  finished,  it  is  probable  that  the 
entire  telephonic  system  will  be  rearranged  to  mei 
new  conditions. 


A  memorandum  showing   progress  and  expenditure  on 
items  included  in  the  Naval  Works  Act  has  been   issue 

Parliamentary    paper.        The    information 
memorandum  is  dealt  with   under  four  heads: — (a     I 
closure  and  defence  of  harbours;  (6)  adapting  naval  ports 
to  presi  at  needs  of  fleet;  (c)  naval  barracks,  etc.  ;  and  (d) 
superintendence  and   miscellaneous   charges.      The     items 
referred  to  under  (a)  arc  Gibraltar  Harbour,  which 
be    finally    completed    in    1906-7;    Gibraltar    Conm 
Mole,    which    is   completed   and  ready    lor   use  ;  Portland 
Breakwater,  which  has  been  finished  ;  Dover  Harbi 
which  good  progress  is  reported,  and  which  it  i  — 
pated  will  be  completed  in 

the  work  on  which  has  been  delayed  by  bad  w<  ath< 
which  :■>  is  expected  will  be  completed  in  [909-10.     Under 
(6)  the  principal  item  is  Keyham  Dockyard  exti  nsii 

ng  as  follows: — "Total  estimate  in  the    \i  t 
1905,    £4,500,000.     The   expenditure    up   to    March   31st. 

il!    I..-  about    £3,721,000.      Til"    expei 
completion,    as   given    in    the    1905    Act,   i-    1908-9.        Thi 
thre<   graving  docks  and  tin   entrance  lock  are  completed 
It  is  expected  that  one  dock  will  be  ri 
ship  by  June,  ir,o6,  or  earlier."     Dockyard  >  xtensions  an 
also  in  progress  at  Hong-kong,  Colombo,   Bermudi 
Simon' 

With  regard  to  thi  tablishn  Ri  syth,  th< 

memorandum   states:     "The   sum   of  £200.000   for  pre- 
liminary work  was  provided  in  the  1005  Act.     The  - 


,    lyob, 
mainly   ,,1:  -.he'  purchase   of    lani  of    resi- 

dential ce  aci  1        aid  the 

ns.     'llie  question  "I  the  main  scheme 
is  undi     consideratio 

hie   six    terns  undei  vhich  remain   for  completion 

t. .  be   finish  'I         1907-8  :   the 

finished  in    1906-7  .    n  tgas  ines, 

iiard  stations  and  R.N.R. 

batterii        1    b      in    h    I     6-7 ;  torpedo  ranges,  to  be 

n    191  8-9  ;  and   thi    installatio  electi  ic  light 

iments,    to   be   finished    in 

11    Britannia 

Collegi    was   £425,000,    ■i>t'\   of   this   sum   £390,000  was 

.  Mir,  ted  to  b  Man  h    jist. 

The  .amen  e  launch  from 

the    Thames     Ironworks    Shipbuilding    and   Engineering 

Company's   yard  at  Blackwall,  we  illustrated  last  year, 

i,r:.,l   oul    successful    'rials   iii   the    North  Sea,  and 

has  been   duly   delivered   at    Chatham    Dockyard.     Laid 

down  on  June   jrd,   [903,  the  new  cruiser  lias  a  length  of 

480  ft.   and  a  displacement  of    13,550  tons,   and  has  cost 

0,000.     She   is   armed  with  six  9.2-inch  and 

i-inch  breech-loading   guns  and  twenty-eight  small 

quick-tiring    gun-,    and    carries    engines    of    23,500    n-P;> 

-23  knots.     Built  to  the  di  signs  ol  S11 

Philip    Watts,    Director    of   Naval    Construction,    she   is 

1,  st:n,  ,  he  s",  end  Cruisi  r  Squadron. 


A  pari  et  iii,  deputation  representing  the  Parliamentarj 

11, ,   ol  the  Trade  Union  Congi I  bj  thi 

further   interview    with   Lord  Tweed- 

11    rhursdav,    with    ,     view    to   urging    upon   his 

p  the  claims  of  ih"  'I  names  Shipbuilding  Company 

'  -hare     in     the     Admiralty     shipbuilding     work 

Mr.     W.     Thorne,      M.P., 

Mr.       '  rooks,       M.P.,       Mr.       John       Henry       Bethell, 

M.P..  .,,,d  Mi,    \L-i.  rman,   M  P  ,  having   supported  the 

,,  qUi  si     Lord    rweedmouth         ured  eputation  that 

Ol     I  , en, l,i:i.        I  [1 

ilding  dene  for  the 
im,  ui   on    thi     !  t"he         gramme  of  last 

ramme  wa 

and  thi  "  '"  '"  was  3P' 

advani  1   three  ships  to  be  built,   so  tl 

in  in.  ei  the 

1    must 
a  par- 
,,i  .,  particular  ship.     Tin 

nly    the 

use.     1 1'    understood  thai 

the  Admiralty  should  give 

1  ;  1  warship  to  build. 

give  them  an  1  pportunity  of  tendering 

:  ound  to  confi       thai  he  was  very 

our  that  idea.      1 

as  he  was  concerned,  he 
1    built  which 

that    particular   yard.       Hi 

hal    thai 

idering  for  it. 
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March   16,   1906. 


Mining  in  Rhodesia.       New  Patents  Applied  For. 


1  ir.    J.  \Y.    Gregory  read  a  hi 

at     an  the     Mining     [nstil 

Scotland  held  it  the  technical  Institute,  Glasgow.  He 
remarked  that  the  goldfields  of  Rhodesia  ■ 
.1  belt  oi  archean  schists  which  formed  the  high 
veldf  of  Southern  Rhodesia;  and  most  of  the  mines 
I  archean  i  ms  n  ick  which 
Dr.  G       01       i  I 

iding  the  ( llobe 
and  Phcenix     the  1  <         bekwe    Wanderei     and    the 

Ayrshire    Mine,    and     mad.'    some    reference    to     the 
Rhodesian    Bankel       [n    addition    to   1 
Rhodesia  had  deposit  1  eti      and  dia 

in     the    Somabula     Forest,    near    Gwelo       Rhodesia 

1  I  extensi  .  1 1  ilfields,  worked  mly  by 
tin-   mine   at    Wankie     whii                    ampered 

p -ir.it  dista  ■  goldfields. 

Rhodesian  mining  had  many  advantages — a  healthy 
climate,  cheap  wood  foi  timbei  and  fuel,  abundant 
water,  and  an  ample  supply  of  native  labour.  The 
native   population    .-  ;n  as  al  out   1 

but  only  about   one-1  native  miners    (from 

.1  total  of  ir,70o)  were  natives  oi  Southern  Rhodesia. 
1'he average  rate  of  p.i  .  during  i  )04  was  is.  ;d.a  day. 
with  7'4d.  per  day  foi  food  In  adaptation  to  the 
native  intelligence  -;.-  mines  were  worked  by  under- 
hand sto  D  land  drilling  costing  from  8d.  to 
sometimes  is.  4d.  per  foot.  White  labour  was  un- 
deniablj  e>  ;  ■■  iverage  being  from  .  jo  to 
£40  i"  1  month,  while  the  cost  oi  living  in  a  boarding- 
house  was  from    .      to   fg      The    working    costs    were 

te.      Exi  hiding    one    or    two   oi    the    lov 
"in  crop  properties,  which  could  be  worked  unusually 
ige    mining    and    mil 

came  to  al :     ;s.  wit     anothei   ;s   or  6s.  for  crushing, 

sorting  lenses.     1  generally 

;.   2d.   pei    ton      i  ustoms   mi  re  to 

and    small    mines,    with    .111    output    of    below 

002  per    month,    were   now   allowed    to   work    for 

laying  a 
of  the        pei  01  iginal  51 1  per  cent.). 

of  vi  ndoi  5'  .■  ;ed     >\  the  (  hartered  1  ompany. 

would    require    help 
>epar1  ment.  winch  should 
also  1  arefulh    rei  01  I  is,  01    the   present 

in  ti:  -  out  put    would  be    leai  I5   pun  hased    foi 
the  small  ,111 ;  1  1  .th      lues  by  whii  h.  the  o 

might   be  :-,!         I  to     reatei     lepths. 


February  26th— March  2nd. 


Engineering — Civil,    Mechanical,    etc. 

Bn  is.  and   '  i  >.     Ltd     and   <  •.   S 
Grin  I  provements  in  b;  1,994 

Boilers.-  I.     VV.     fhompson     Kingston-on-Thames      Con 
tion  for  the  removal  of  scale  from  steam    boilers     1  9  7 
R.  Aitken.  London.     An  improved  steam  boiler.   5,017 
:  I  M     11     W.iii-     Manchester.     Impo>\ 

applii  able  t< ■  -team  boiler  and  other  fui 
.   ,  17. 
(Hanoi    Speed    Devices.     W.    rhomson,    Northumberland. 
1  liange    speed    device    lor    automobiles,    lathe-     shafting 
notors   ind  turbines.     4  ■ 

sji  ;.     J    G.  VV.    Udridgi    and    K.I     1  iibson    i 
Impnn  ement     in  or  relating  to  chai    i  ti  ol 

ovens  and  the  like.     4.7 1  2. 
Circular    Saws      G     \\  ignei     1  ondon.     Improvemei  I 

or  relating  to  double-bladed  circular  saws.     4,928. 
Cranes. — \Y.    Reuter,    London,     [mprovements    relating   to 
[ling  c  lane-.     4,8  1  7. 

\V.    Renter.    London. 

jib  cranes  and  the  like       | 
Drills.— \V.    Wolski     Lon  Ion 

hydraulic  drills.     4,837. 
Driving  Bands      \\     Zeuss  and   R.   Buchner,  1  .union.     Im- 
ments  in  dri\  ing  band    - 

A.    \V.    M  tol.      Improvi 

in    the    construction    of    narrow    deep-secticn    cemposite 
tig  belts   for   mi  iti  n  lathes, 

and  the  like.      5,101. 

•  -1  rs       \\        1 .     1  igden      I  1  .  . ;         [mprc\  ement  1     in 
connection  with  the  external  cleaning  of  fuel  econi 
t.974- 
Fluid  Pressuri    I    :gini      — CI    Owen  and  E.  R.  Kimmins, 
London.     Improved   method    an  foi    the   pro 

.  I  net  ion  of  mot  ice  power  by  means  oi  fluid  pressure.      5,012. 

—  A.  Craig,  Coventry.      Impi   >\ 
ments  in  flui  1  nd  the  like. 

E.  B    Babcccl     Glasgow       Im- 
provements  in   or   connected    with   fluid    pn 

I  ■ .   \\     1 1,  novan    London.     Ii 
ments  relatin 


■  ments    relating 


1904. 

1905. 

1906. 

1904. 

1905. 

1908. 

1904. 

1905. 

1908. 

1904. 

1905. 

"im 

ozs. 

OZ3. 

OZS. 

ozs. 

ozs. 

OZS. 

tons. 

tons. 

tons. 

tons. 

tons. 

tons. 

January  . . . 

,     19,359 

32,530 

42,950 

4,044-308 

7,408 

5,930 

8466 

4042 

4000 

5,299 

6,116 

11,851 

February    . 

.     18,673 

30,131 

— ■ 

3,940-  350 

8,259 

— 

2910 

48-50 

— 

2,511 

6,036 



,     17,776 

34,926 

— 

6,937-610 

9,319 

— 

33-60 

6000 

— 

5,527 

7,351 



33,403 

— 

4,275-000 

8,619 

— 

8218 

5683 

— 

6,420 

8,076 



.     19,424 

31,633 

— 

4,602- 100 

8,367 

— 

35-12 

5238 

— 

3,788 

6,697 



June    

,     20,402 

— 

5,295  250 

7,805 

— 

3393 

4981 

— 

6.416 

6,872 



24,333 

85,095 

— 

5,639-600 

7,419 

— 

37-80 

47-26 

— - 

5.864 

7,937 



August    . . . 

.     21,603 

36,066 

— 

6,255-100 

7,180 

— 

4032 

48-20 

— 

4,483 

10,403 



September. 

.     26,028 

36,183 

— 

6,324-500 

6,352 

— 

•35-35 

44-80 

— 

6,289 

10,857 



October 

,     24,918 

3:<.712 

— 

7,567  150 

6,091 

— 

4176 

4010 

— 

4,978 

9,301 



November . 

,     26,132 

33,108 

^  — 

8,923450 

5,147 

— 

57-40 

3165 

— 

5,457 

7,852 



December ., 

,    28,093 

37,116 

— 

7,331150 

7,007 

— 

4320 

47-00 

— 

5,646 

10,693 

— 

267,737  407,048    42,950  70,145-568  89.271     5,930  454- 42  570-33    40-00  59,678    97,191     11,851 
no      MIX]       i  1     PROl  RHODESIA. 
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Furnaces      O.Heabig   London.     A  new  or  improved  m 
and    apparatus    for   supplying    steam    to    tl       combustii 
chambe  s  oi  furnaces.      ;  127. 

s .ir>.—  I-'..  J.  V.  Rutherfoid  Birmingham.  New  or 
improved  governor  for  i.se  with  flash  steam  motor  engines 
and  the  like.     ^,90  :. 

Machines      G.  I  'eiselei     I  1  m.  Ion.     tmpi  ovements 
in  grinding  mac  hines       | 
Interna]    Combustion    I  ngines      w     11     Shaw   and   J.   II 
Shaw      Halifax      Improvements    in     valve-     (01     in1 
con.  ngines       ;  627. 

I'".      J.      \Y       H. 

London.     An    improved     device     tor    actuating     existing 
comp-ession   relief    neai    oi    internal    combustion    engines. 

Screens  -1  !  She|  ipai  d  I  .  mdi  in  lmpro\  ement 
in  jigging  01  sizing  screens.      5,251. 

L.athes       \    Schlesinger     Administrate!  d    ol   II 

Schlesinger,   London.      Improvements   in   lathes.      ;  260 

Liquid  Fiel. — E.  Hubert  London.  Improvements  per- 
taining   to   the   vapoii7ation  01  of   liquid  fuel. 

Superhe.'         ;.— R     M.   Deele\      Derby.      I.n 
provements  i.i  locomotive  3upe:  heaters.     4.729. 
Lubricating. — R.  S]  Lond  [mp  ovements  in 

lubricating  oil  can-       | 
Machine     Tools. — M.    de    B 
attachment  for  latin-    11 
other  machine  to.  Is.     4   )    \ 
Packings. — R.    Hole  i-on-Ti  Improvements 

in  metallic  packings    oi         I         ind  o1         rods  working  in 
.-.     4,634. 
Percussive  Machine. — \\ .  Mauss    London.     Improvements 
in  percussive  mac::  \    expansil  le 

fluid. 

:   Machines.— H.     Sutton      Manchester.      Inc. 
ments   in  metal  planing  machines.     4,741 

on. — A.  J.  Boult,  London.    Improvements 
in  or  relating  to  power  transmission. 
Pressure  Reducing  V  \     :     Ba  ma  A.  Smith. 

Manchester.     Improvements   111   connection   with    pressure 
reducing  ana 

Requillari  al     London. 

An    11  rotary  pump.     4 

I      S    (,.   Rees    I. mi. Ion       Improvements  in 

Reamers.      \V     II.    Wood     Birmii  rovements   in 

adjustable  or  expanding  reamei 

H    J.  Josc<  ts  in  rivets. 

■  .      .  i       ,  ! 

irticler. 
Rotar'  1  ngim  . 

bein. 

P.    F.    Deeley.    1  Im- 

provements in  ma.  I 

Imp' 
and 


pertaii  ing 

1  1  mi    1:  1  ■•     Livei 

W.    A.    V  1  '■  ements 

I   I    NM  ! 

connei  line 

4.94'  '■ 
Ti  Ki.isi-      \V.    p,    Digby,    London.      I.  in   and 

relating  lo  reversible  steam  turbines.    1. 

V    S.    Bowd<  n,   pi...  ' 

I 

Xev, 

\.      I  .         •  I  .     • 

tin  bin.  ! 

S.    Z.   de    Ferra 
ments 

I      .      K     Mai  ks     I 
.i\   turntables.     |  \ 
[(  in  Engini  s.  -    \.  M.  Hum  n 
Improvements  similar 

roa.  1  vehii  les.     4  - 
I  «  1  -.  .  : .  !     -    ■.  ■  1    Brisi 

Water  M0T1  G.   G  ■         nt.s   in 

water  mi  itors  for 
Wind  I '.  i\\  1  r.     S.  I  'ii  hault.  Lond 

ing  storing  and  distril  mtini 
Vn  1.-       "       Bi  P.    1 

III.::! 

Shipbuilding,    etc. 

ji 

i  ''': 

White    Ltd.    (  llasgow        \. 

\\  .    1  1 
■ 

Ion.      \ 

G.  I.  X.  1)  .in-  foi 

Iron  and   Steel     Metallurgy,   etc. 

.  1  mipany, 

VUoys 

in  and 
Im- 
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New    Catalogues. 


The    Simplex    Steel    Conduit    Company.    Ltd.,  Birnr: 

The  firm's  latest  publication  describes  a  useful  novelt} 
which  is  to  be  knownjas  the  "  Simplex  1    • 
filter."     The  advantage  of  being  able  to  auto 
fix   an   el<    I  A<  iired   position   will   be 

obvious  to  every   user  of  the  electric  light,     more  par- 
ticularly in  and   laboratories. 
The      General      Electric     Company,     Ltd..       I 

have  aflet    No.    o — 1105.    dealing    with    their 

"  Geeko  accumulators.     Another  leaflet   (No. 

iefly   concerned    with   telephone   ai 
We  note  that  0  tin    telephones  illustrated  has  been 

specially  designed  and  constructed  to  withstand  rough 
other  exposed  positions. 
Alfred  Herbert.  Ltd.,  Coventry,  etc.-  Catalogue  Section 
E5  is  devoted  to  combination  turret  lathes  and  is  fully 
illustrated.  It  1-  pointed  out  that  it  is  economical 
in  many  c;  05    turret   lathes  even   when  the 

number'ot  pieces  which  can  be  put  in  hand  at  one  time 
is  not  very  great,  as  the  economy  effected  by  a  turret 
lathe  depends  not  so  much  upon  the  actual  number 
of  pieces  dealt  with,  as  upon  the  length  of  time  for  which 

be  run  without  requiring  to  be  ch; 
over,      l'neir    Nos.    15,    10    and    17    combination    turret 
lathes   have    been   specially   designed    for   dealing    with 
heavy  chucking   work,   such  as         i  overs,   piston 

bodie  .  tids,   valve   bodies,    piston   rings,   gear 

blanks,  pulleys,  couplings,  breech  screws  for  guns, 
prop.  •  the  various  detail-  of  high-speed  engines, 

dynamo-,  motors,  gas  engine-,  machine  tools  and 
ordnance,  rhe  machines  can  also  be  employed  upon 
■•  bar  work,  such  as  heavy  bolts  made 
from  forgings,  m  which  it  1-  desirable  to  chasi  the  thread, 
and  also  such  work  as  large  valve  spindles  in  which 
square  threads  are  required.  I  he  class  ol  work  which 
can   be  dealt   with  on   t  verj    varied,  and 

it  1-.  impossible  to  supplya  single  set  ol  tools  which  will 
handle  everything  in  the  best  possible  way.  \ 
standi  rd   set  oi  tools  has,  how  \  ■    pared   whit  h 

in.  lui  Iders    nei  essarj    for    a    gi  ■  at    \  ai  ietj    oi 

chuck   work     and.    form   an  excellent  outfit  to  begin  with. 
A.   E.  G.,  Foreign    Department.— From  th<    Foreign  D  part 

men-  ■  Elektricitats   1 lhschaft,    125, 

I  haring    Cro  '      follow  ing 

II    bearing    evideni  es    oi    1  an  ful 
ompilatio  ■  ablj   arrangi  d    [01    refi  n  m  e  : — 

I  hrei    , 
motor-;    types    I'      Z.     K.     KD,    LKD,    KZ,    LKZ   and 
NWI 1  p  to  5  h.p. 

Elect  --•-     (burning     petrol      alcohol,     or 

petrol 

.     \  1  atilators    (for    .ill     supply 

\r,_    1        1  .   -     nous  (  nrrent     alt*  ni 

,,  r,    :    light       ..1  0  proji 

exporl  :     and    

ut-outs    .'I' 

Books  Received. 

••  Modern  Milling  Machines,  their  Design,  Construction,  and 
Working."    \  handbook  for  practical   men   and   engin 
students.       By   Joseph  G.    Horner,   A.M.I. Mech.E.,    with   269 
illu  , 0  ickwook  and  S  in.     12  1.  6d.  net. 

"  Tables  for  the  use  of  Blacksmiths  and  Forgers,"  giving  the 
allowan  iving  ol  round,  square,  and 

tble    foi  hoop  lengths,  and  foi 
the  we     (its  ol  sti  el   bars,  including 

estimating  -l  By  [ohn  Watson.      1     n 


The  Fleet  Annual  and  Naval  Year  Book. 

I  la     Fleel   Annual   and   N I    Year   Book,    1906,  com- 
piled by  Lionel  Yexley,*  includes  a  great  deal  of  informa- 
tion in  handy  form  about  the  British  and  Foreign  Navies. 
■  1  in  popular  style.     Th<  n  •  xcellent  por- 

trait- and  diagran  -.  th<  former  including  Admiral  Lord 
Charles  Beresford,  K.C.B.,  Sir  Philip  Watts,  K.C.B.. 
Rear-Admin  <    \   O.,    C.B.,    and   Captain 

J.   R.  J I      R  N.,   Director  ol  Naval  Ordnance. 

Article-  are  included  on  Trafalgar,  Admiralty  Policy, 
Gunnei        I  1    1  ■  •  -.  floating  'Mines. 

the  Coastguard,  Shipbuilding,  etc.  Each  of  the  Naval 
Power-  i-  dealt  with  in  turn,  much  useful  tabular  matter 
being    included.      \-    criticisms  cited,    we    would 

suggesl  thai  no  useful  purposi  can  p — ibly  be  served  in 
.1  work  of  this  kind  by  lilting"  ai  Germany  or  any  other 
foreign    Power.     \Y<    notici  hree   typographical 

errors  connected   with   thi  proper  nouns,   but 

the    printer    will  probab  rd    of   these  already. 

Considerabli    attenl  0  the   important   ques- 

tion   ol  d   on    this   account   alone   the 

Naval   Year   Book   is  a    usi  c<      sition. 


Westminsti 


.  1,  ,th,  2-.  6d.  net. 


Forthcoming    Exhibitions. 

Great    Britain. 

Bath  and   West  \  M 

mi..  . 
Royal  Agri  Deri 

Bath  and  West  01    Eng...iu;  \i  M  ■.!..,  1007. 

London.  .  1      W  1  Sept  mbi  1 

7, 19    . 
London.     A  ... 

Abroad. 

Bucharest  I  nt<  .1    i      1        ne  1— December 
Milan  Intei     . 

MotorCars,  International  .  Feb      . 

Nuremberg  General  Industri  I,  May — 
Agricultural  and  Preserved  Food  !'i    1  icts,  B 
Fire  Arts  and  Industries,  Paris,  June-   Octo  . 

■    ,  A  S    ;  •   .       ! 

Egypt  Interna      11       Nove   ihi  1     Febi  la 

Cbri-teii  r       v  land    x.    -     !  ei 


MEETINGS,   ETC.,    FOR    THE    ENSUING   II'££A'. 

1         ■  16  —Institution  of  M  .... 

r       med  discussion  0  Lai        1              live  1 

iper. — Royal  lnstitul  \ 

W.    ,  ,  .in         How  to  I  Mi.  W  Duddel 
Xorlh-East     Coast     Im  titu 
N                                       p.m. 

So''..''!  '  Street,   W.  :    "  The 

1 ,    scular  Theory  of  Matter,  fi       ■    ] .    I 

*  .     .11  in-lit. ut. 

[anchester  Students  Section  : 
Institution    of    Electrical 

o  ,, 

itution  1 :   01      d 


YVi  d>  e     ■  M    . 


B,    R  d 

l  .  ■   .    .M  \Ki 


■■'.,.     1  . 


John   I.  Tl  MP.   KR.S. 


-Royal  1 
IV,         Internal  Combustion     .1  .1  K.  Hopkinson. 

— Autom  I    ■     i.  ub  .......  |rl  .,„,,      pap 

iw«i       bj    Mr.  Dugald  1     rl 
ton  Hoi 

Marl  11  i  Romford    K  .; d 

,      i   o      <    : 
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Miscellaneous 


3> 


CALLENDER'S 

CABLE    6  CONSTRUCTION    CO.,  Ltd. 


Telegrams:  '"CALLENDER.,  LONDON.' 


Telephone:    1911    Holborn. 


Head  Office. 

Hamilton  House. 
Victoria 

Embankment. 


w 

m 

Works. 

Belvedere, 

Kent. 


Living   Calender's  Mains  for  the  Lancashire  Electric  Power  Co. 


Ice  Making  and  Refrigerating  Machinery. 


CARBONIC 
ANHYDRIDE  (CO  ) 


AMMONIA 

COMPRESSION 
and 
LOW  PRESSURE 

ETHER  SYSTEMS 


2.800  Machines  Sold  to 
Date. 


Results    Guaranteed. 


Prompt  Deliveries. 

AWARDED     SILVER 
MEDAL,  R.A.  SHOW, 

1904. 


H.  J.  WEST  <S  CO.,  Ltd., 


114—118,     SOUTHWARK     BRIDGE     ROAD, 


CABLES   "SAXOSUS." 

TELEGRAMS:  "  COPPER  WORM."  T  <"k  M  T"V/"iTVT     C  T 

phone   879  hop  LONDON,     b.J^. 

Contractors  to  H.M.  Oovroment.   War  Department,  and  India  Olllce. 
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Engines 


John  Fowler  &  CO.  (Leeds)  Ltd. 


STEAM    PLOUGH    WORKS, 
LEEDS. 


ENGINEERS 

ENGLAND. 


6,  LOMBARD  STREET. 
LONDON,  E.C. 

Our    works,  founded  in  1850.  cover  upwards  of    14   acres,  and   employ    about   2.S00    men. 


OVER      11.000     ENGINES     MADE     AND     SUPPLIED. 

The  Largest  JVIanufacturers  in  the  World  of 

Traction    Engines 

FOR  THRASHING,    HAULING, 
FOR  ALL  FARM   WORK. 

ROAD   LOCOMOTIVES, 

ALL     KINDS     OF     TRANSPORT. 

AVI) 

SPECIALLY    CONSTRUCTED 
Heavy  Haulage  and   Long  Distances. 

Fowler's  Road   Engines  effec!  a  saving  of  40  per  cent,  to  60  per  cent,  over  Animal  Traction. 


Steam  Road  Rollers 
""<  Road  Scarifiers 

The  Best. 
Most   Efficient. 
Most  Economical. 


Fowler's  Road  Rollers  are  so  de  = 
signed  that  they  are  easily  con  = 
verted  into  Traction  Engines. 


All  above  Enginas  can  be  used  for  Driving  every   Kind  of  Machinery  by  Belt. 


REFERENCES     TO     USERS     IN     ALL     PARTS     OF     THE    WORLD. 
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Engines,  &c. 


McLAREN'S 

Steam  Ploughs 

AND   TRACTION    ENGINES. 


goes  and  Pamphlet 

J.  &  H  McLAREN,  Midland 


Works.  LEEDS. 


Cable  Address:  •'McLAREN,   LEEDS 

o<lcs  used:  ABC  4th  and  5th   Editions.     LIEBERS. 
Established    1S70. 


RAILS 


FISHPLATES.  BOLTS,  SPIKES.  OrUURS&cl 
^"    POINTS  flrtD  CROSSINGS. 


*       LEEDS     '• 


THE  HUNSLET  ENGINE  CO., 

LEEDS.  ltd. 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  WorKed  to. 


Telegrams  :  "  Engine    Leeds.' 


BALDWIN    LOCOMOTIVE    WORKS. 


Broad 

and    Narrow 

Gauge 


Locomotives 


Single 

Expansion 

and   Compound. 


Aline, 
Furnace 

and 

Industrial 

Locomotives. 


Electric 

Locomotives 

with 

Westinghouse 

Motors  and 
Electric  Trucks. 


Burnharn,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

General  Agents  :     SANDERS    &    CO.,    IIO,    Cannon    Street,    London,    E.C. 

Cable    Addresses:  "BALDWIN,   PHILADELPHIA";     'SANDERS,   LONDON.' 
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Miscellaneous 


The 


FORGE  CO. 


LTD. 


Builders  ol  all-steel  Four-wheeled  and  Bogie  Wagons  of  all  capacities,  and  every  description  of 
Pressed  Steel  Cnderframes  and  Bodies  for  Railway  Rolling  Stock. 

Advantages  of  Pressed  Steel  Rolling  Stock  ;  Lowest  Tare,    Greatest  Capacity  and   Strength,   Durability. 
Interchangeability  of  Parts,  Small  Number  of  Piece-. 


Agents:    TAITE    &    CARLTON,   63,   Queen   Victoria    Street,    LONDON,    E.C. 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FREQUENT  and  RAPID  COMMUNICATION  BETWEEN  LONDON  and  PA.RIS. 

SHORTEST       SEA       PASSAGE 

(ONLY      ABOUT      SIXTY      MUSTTJTIES)- 
FIVE    QUICK    SERVICES    DAILY,    as    under  :— 

Via    DOVER    AND    CALAIS. 


Depart.  ( 1    mdoi  Arrival  in  Par 

ts    o.o  am             I  Foi  PARIS  0)  i  r  P  m 

(Charing  C  ross  Station)  '  1   u   I     ei  nn   lia  6.5    p.m. 

t     II.O  a.m     from    Victoria  Station  645  p.m. 

j      0.0  p.m.               Charing  Cro  -  ;o  a  m 


:    Pari  Arrival  111  London. 

t      3.25  a.m.    For  Interm  j  Charing  Cross 

I-     9.51     i.m      Foi  I    U.AlSonly j*55P.     ■  j        g| 

noon       p.m     Victoria  Statfon 

;      s  (c  p.m.    ...      Intermi  diateSta  Charii 

Station. 


Depart.  Fi  1 


;  15  p.ra.  1  Charing 

Cross 

'  (  Station. 


Via    FOLKESTONE  AND  BOULOGNE. 

Arrival  ...  I'.ui-.  Depart.fr Pa     . 

,    .,  -     p.m.  I       8.25  am 

Charing  1  1  9-15  P-m.  !      -  \"  pm.J 

{ 11.25  p.m.       J        t*    4-o    p.m.   I  01   I 

t  island  2nd  C!. 1 ily    ;  ist,  "  Restaurant  Car  1  I  [ne,  and  vice  vend. 

• ,  -    1-  .  Hoi       and   Restaurant  at  the  Gare  du  Nord,   Paris,  and  at  Calais   Maritime   Station.      Luncheon 

Ba  kets  obtaini  d  al 
The  2.20  p  :...  departure  from  Chai  mil;  Cross  is  the  fastest  connection  between  London  and  Bale  for  Switzerland  and 
Italy,  sid  the  Gothard  Route,     fhrough  Corridoi   ("rains  and  Restaurant  and  Sleeping  Cars. 
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^|^El;;Wll^ILTj (        Bennis  Stokers 

TAKE    NOTHING     FOR     GRANTED     not  even  the   excellence  of 

"BENNIS"  Stokers. 

Ask  to  sez  Tables  of  Comparative  Tests  actually  carried  out  between 

HAND-FIRING   and    MACHINE-FIRING. 

■H 


Burn  fcti-2 

CHEAPEST 

FUEL 

you  can 

buy. 


WE  will 

SAVE 

you  from 

SMOKE. 

WE  will 

SECURE 

you 

EFFICIENCY 


CHEAP  STEAM,  SMOKELESSNESS    LOW  COST  for  REPAIRS, 

What  more  can  you  want,  except  to  write  </s  for  further  FACTS  and  FREE  SURVEYS  and  ESTIMATES. 


Mechanical   Stokei  -    before,"  have  you,  and    found  them  "always  wanting  repa  WE  will  m 

"BENNIS  "  STOKeRS  resi   nble  1 

SOON        WEND  LA  I  I 

MEND   OTHHR.s      "BENNIS"   .STOKHkS   ARE   THE    OTHERS. 

"""■  — '—   BENNIS, 

Little  Hulton,  BOLTON;  and  28,  Victoria  Street,  LONDON,  S.W. 

ENNIS    I-ll  I!  i:   m  I  TON  I  1' 
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Oil  Engines,  &c. 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION. 


Speciality  ;— 

High  Vacuum. 


the 

DIESEL 
OILENGINE 

IS   THE    MOST 

ECONOMICAL 

ENGINE    MADE, 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL   ENGINE. 


"-  -\ 


The  Mirrlees  Watson  Co.,  Ltd., 


GLASGOW. 
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k@H§  WUffiTlf  Boiler  Mountings,  a^c.  . 


WHEN   ORDERING   NEW  BOILERS   OR    PIPE   LINES 
SPECIFY 

WINN  S  RELIABLE  BOILER  MOUNTINGS 
"■>  VALVES. 

CHARLES    WINN    <&.    CO.'    makers    BIRMINGHAM. 


The 


Stirling  Boiler 


-JHll- 

U            !  *H|  \   IHfejh 

/^^^^^™_ 

H     t 

Id  1  *.f  T  |fi 

H* 

THE  STIRLING  BOILER  Co..  Ltd 


Head  Office 

and  Works: 


Motherwell,  N.B. 


London  Office  :    25.    Victoria  Street.  Westminster,  S.W. 


ENKES       ROTATIVE     PUMP 


Best  o    all  Systems 
for  all   Liquids. 


4,000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 

il*ra2XllllEIIKiil^    lltres     per    minute) 


Enkes  Precision  Blower. 


CARL.  ENKE,  Sehkeuditz-Leipzig\  GERMANY. 


The    »<1HAW"    Patent  Steam 
On/\W        valves  .  . 


With  Renewable  Seats,  Interchangeable 
Concentric  Valve.  Compound  Pachlng 
to  Spindle.  Special  Metal,  and  High- 
Clas«  WorKmanshlp. 

MAW      Patent    Parallel  Slide  Valve   19  the 
Acme  of  Simplicity  and   Durability, 


Try    Them   !      Sent  on  Approval. 
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"THE  LANCASTER" 

R.T.M. 

STEAM    DRYER. 


Highly  effectual  for  separating  the  water  from  wet  steam. 

Can  be  had  with  or  without  Stop  Valve. 

Largely  used  by  the  leading  engineers,  including  the  chief 
steam  turbine  manufacturers.  Hundreds  are  now  in  satis- 
factory operation,  on  steam  ranges  from  2-in.  to  15-in.  bore. 

For  full  particulars,  write  for  Catalogue  C4. 


LANCASTER    &    TONGE     LTD 

Makers  of  "The  Lancaster   Steam  Traps,  Pistons,  Metallic  Packings,  Spiral  Springs, 

PENDLETON,    MANCHESTER 


VALOR   PATENT  WASTE  OIL  FILTER 


BEST     AXD     MOST     EFFECTIVE 
UNITED     KINGDOM. 


IN     THE 


I 


r    thoroughly     cleansing    dirty    oil 
that  it  can  be  re-used 

NO    CHANCE    FOR    ARGUMENT. 
TO     YOUR     PROMT    AND     ADYANTAG1 


It  saves  your  oil. 
WHAT    MORE 


It  saves  your  money. 
DO    YOU    WANT? 


Mkil 


Use  the   "Valor"   Patent  Oil   Filter  which  will 
Repay  its  Initial  Cost  111  a  few  weeks. 

Cases  Free  and  Carriage  Paid  to  any  Railway  Station 
in  England  and  \Y 


t 

L 


N 

To  Kilter 
per  week. 

Gallons 

Capacity. 

Gallons. 

Dia 

39 

Ki!-er,d 

Dirty 
0 

2  10     4 

' 

J 

, 

1 

46  6 

a  to  16 

1 

1  l 

60, 

t 

12  •<>  24 

0 

h 

75 

II 

100 

190 

6 

24 

PLEASE     ADDRESS    IN    FULL 

THE  VALOR 


COMPANY.  Ltd., 


OilFiIt.-r  WorKs 

ASTON  CROSS 


BIRMINGHAM. 


$i  [SUPPLEN 
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Pumps,  &c. 


BOILER 
FEED  PUMPS 

(Hall's    Patent.) 

ECONOMICAL 


EFFICIENT. 


An    IDEAL    PUMP   for  General   Boiler 
Feeding   Purposes. 


CONDENSING   PLANT. 


This    set     to 
deal  with 

10,000  lbs. 

Exhaust 

Steam 

per   hour. 


Motor 

and 

Steam 
Driven 
Plants. 

Specially 
Suited  for 
Electric 
Light  and 
Power 
Stations. 


J.  P.  HALL  &  SONS,  U 


TD., 


Engineers,      PETERBOROUGH. 

South    African   Agent:    Mr.  JAMES    CLAYTON.  JOHANNESBURG. 


March  16,  1916. 
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Pumps,  &c. 


&H 


si 


-- 


' '!  l£iJL? 


Bore  Hole  Pumps 

and  BORING   TOOLS 

^Jj  JOHN  Z.   THOM, 

j     >Sgfft  PATRICROFT, 

Near    MANCHESTER. 


Contractor  to    (  •.'<*£     1!\/ll>.  Government. 


:'  -sip 


^^TTn 


"Pm 


Telephone :    69  Eccles. 


Telegrams:    "Thorn,    Patricroft.' 


HIGH    LIFT 


Centrifugal  Pumps 

MOST    SUITABLE    AND    MOST    ECONOMICAL   PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES 

OUR    SPECIALITY. 


Made  lor  any  capacity  lor  all  lilts,  with  highest  eiliciency, 
specially  lor  direct  coupling  with  Electromotors,  also 
high-speed    Electrical    PlungerPumps    lor  all    services. 


WEISE  &  MONSKI, 


HALLE,    O.S.    to. 
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Electric   Lifts 


WAYGOOD  LIFTS 


WAYGOOD     ELECTRIC     MOTOR    CAR    LIFT. 


FOR   GARAGES 

Ah     USED    BY 
London  Motor  Garage  Co.,  Ltd.       Messrs.  E.  &  H.  Hora,  Ltd.        Lacre  Motor  Car  Co.,  Ltd.       Messrs.  Ewart  Hall  &  Co. . 
CATALOGUES  AND  ESTIMATES  FREE.  0"'ng  am" 

R  WAYGOOD  &  CO.,  Ltd.,  Head  Office  &  Works :  FALMOUTH  RD.,  LONDON,  8.E. 


March  16,  1906. 


PAGE'S    WEEKLY. 


!     ' 


~~£S 


WHIlKILYlf  Electrical  Apparatus 

<J> ■ — ■ ' rz 


ripLEMic.NT  page  xiv.J 


PAGE'S     WEEKLY 


March   16,  igoO. 


M^lill'^WlilKrf  Electrical  Apparatus 


GREENWOOD  &  BATLEY,  Ltd., 


ALBION  WORKS. 

LEEDS. 


MAKERS     OF     EVERY     DESCRIPTION'     OF 


ENGINEERS'  CENERAL  TOOLS    and   of  SPECIAL  TOOLS 
for  War  Material  and  a  Creat  Variety  of  Purposes. 


De  Laval   Patent 
Steam  Turbine 
Dynamos, 
Turbine   Motors, 
Pumps  and  Fans. 


Representative  In  South  Africa  :— 
W.  G.  TE9BUTT. 
P.O.    Box    1471  Cape  To 


Dynamos  and 

Motors, 

Complete 

Electrical 

Installations. 

a      0 


No.   6352.     200   B.H.P.  Electric    Motor,  420   volts.  400  revolution 


Pn    lUI   "  PHCENIX    DYNAMO 
■  L/-IVI-     MANUFACTURING 


CO.,  IT"  BRADFORD 

Telegraphs   Address:   "Dynamo,  Bradford." 
adford. 

MOTORS 


LONDON     OFFICE:— 
17.    Victoria    Street,    Westminster,    S.W. 

Telegraphic  Address  :  "  Phedyna,  London 
Telephone  :  1061    I  'ictoria. 

DYNAMOS 

UP    TO    750     K.W.  UP    TO     1.000     H.P. 

FOR     DIRECT     AND     ALTERNATING     CURRENT. 
WE     HAVE    AIMED    AT     AND     HAVE    ATTAINED 


P 


ERFECTION      IN      THE 

ESIGN       OF      OUR 


M 


ACHI NES 

WHILST    OUR     PRICES    ARE    EXCEEDINGLY     LOW.  Write  for  Particulars. 


March  c6,   i  >o6. 
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SINGLE-PHASE 
MOTOR 


T.     W.     BFJOADBENT 

Victoria     Electrical     WorKs, 
EAST     PARADE,     MUDDERSFIELD. 


JOHN  GIBBS&  SON 

Ven  tila  ting  Engineer  s , 

80,    JUKE    STREET, 

LIVERPOOL. 

Still  say  Advertising  does  not  pay. 

SEE  OUR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
WEEK. 


BUYING  IS   IMPORTANT. 

e  PLACE  ORDER 


4  DIRECT  YOU 

LINES  TO  WORKS       All     I  lin 


MOTORS 

FLAME   LAMPS 

GENERATORS 

INSTRUMENTS 

VULCANISED 

WIRES 

TELEGRAPH    STORES 

PAPER  GABLES 

b      ARC 
■l      LAMPS. 


J0HNS0N&  PHILLIPS  Lt: 

1      OLD    CHARLTON     KENT. 


BRITISH 

MAKE 


Electric  Motors 


TURNER     OPEN  TYPE. 


Simple    Mechanical 
Construction. 

Low  Temperature   Rise. 

Sparkless  Commutation. 


STANDARD    SIZES 

h.p.   to     lO  h.p. 


Further  particulars  on  application. 

TURNER,   ATHERTON,   &   CO.,    Ltd.,    ™JSZl 


MANCHESTER. 


ELECTRICAL     ENGINEERS. 
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DON'T    HESITATE, 

BUT  INSTRUCT  YOUR  STATIONER  TO  SUPPLY 


Every  Sheet 
bears  this 
Watermark,  (£?- 


SUPERFINE    TYPEWRITING    PAPER. 


H5®K]®" 


"  WOODITE  "  WORKS,  MITCHAM  COMMON,  SURREY. 


NOTICE   TO   ENGINEERS,    ELECTRICIANS,   STEAM    USERS,   and   OTHERS. -/'  WOODITE J 


:s    can    now   be  obtained  Y 

il«S?l..El't  <■„„;.„... £dX.         ta-U-H.,11 ■ .■.u,.„,i;K„,^.l«n,p. M  '  :.-1}.ng      Patent  * 

"WOODITE"  G   G    Rinc>.  ard  all  Mechanical  and  othei  Good  i:       been  manufactured  in    ,    Rubber,  Leather,  etc.,  ^ 

can  ii..w  be  made  of  "WOODITE."  A 

"WOODITE"    COMPANY,    MITCHAM,    SURREY.  a 


>  <j>o^.«s><s>*i>-4>  j 


M  A!      i 
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F.   A.    KEEP,   JUXON  &   CO. 


TANKS 

FOR 

ALL  and    EVERY 
PURPOSE. 


OF    EVERY    DESCRIPTION 


MISCELLANEOUS 
IRON-PLATE    and 
CONSTRUCTIONAL 
IRONWORK. 

r  orward  W  orks, 

BARN  STREET, 

BIRMINGHAM. 

National  Telephone  :  3779. 

Tele^ramB  :"  Structures.  Birmingham 


U    "Little  Giant'    Turbines, 

Pelton  Wheels  &  Water  Motors. 

CHEAPEST    TO    ERECT.     FIX.    AND    MAINTAIN. 
FEWEST    WORKING    PARTS    OF    ANV    TURBINES. 

CATALOGUE   FREE    UPON   APPLICA 

THE  S.   HOWES   CO., 

Manufacturers    of    Special    Machines   for 

Flour,   Stamp,   Corn   and  Cereal   Mills. 

Coffee  and   Rice  Plantation   and    Milling 

Machinery. 

Saw-Dust,    Bark,     Cement,   and    Plaster 
Packers, 

Over   Fifty  Years'    Experience.      Government    Contractors. 
Tele£rams:  "BARBEAU,   LONDON."      Telephone:   1924  Avenue- 

64,     MARK    LANE,    LONDON,   Lngland. 


[SUPPLEMENT  page  xviii.] 


PAGE'S     WEEKLY 


March  16,  ig  ■,. 


iron  and   Steel   /tolling   Mills. 

Cogging  Mills.  Plate  Mills    for     Armour  Plates.  Heavy       Merchant    Bar.   Wire    and    Hoop    Mills,    Rolling    Mills 
and    Fine    Plates.    Plants    for    the    Manufacture    of  for     Billets.     Slabs     and     Sheet     Bars.    Pipe     Mills, 

Tinned  Sh?et  Iron.  Girder  and  Rail   Mills.  Universal  and  Special  Mills. 

Live    Roller   Trains   and    Troughs,    Saws,    Shearing   Machines,    Presses,   6c. 


FRIED.  KRUPP  A.-G.  GRUSONWERK, 


Magdeburg= 
Buchau. 


s ■  1 1 1_-  Representative  for 
Great  Britain  and  [relai 


W.  STAMM 


25,    College  Hill. 
I      Cannon  Street, 


LONDON,  E.C. 


STEEL  CONSTRUCTION 

IN     ALL     BRANCHES. 

Buildings  Designed  and  Erected  in  all  Paris   of    Ihc    World. 

ROOF    FRAMES,    TRUSSES   AND   GIRDERS. 

BLAST   FURNACES   AND   STEEL    WORKS,    CUPOLAS.    LAOLES.    CONVERTERS. 

BOILERS,   TANKS,    AND    HEAVY    PI  ^TE    WORK 
GAS    HOLDERS,    PURIFIERS,    ETC., 

OPEN   HEARTH   FURNACE  CASINGS. 

CHIMNEYS,   RIVETED  PIP',   CORRUGATED  IRON. 

RITER=CONLEY     MFG.     CO.,    pittsburg,    pa.,    us. a. 

New  York  OrHcc  :   39-41,  Cortlandt  Street. 


March  i6,  1906. 
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Iron  and  Steel 


Thomas  Smith  &  Sons  of  Saltley,  Ltd 


MANUFACTURERS    Ol 


DROP  FORGINGS, 
SPANNERS, 
TOOLS,  etc. 


PLEASk    WRITE  FOP 
CATALOGUES. 


London  Office : 
91.  QUEEN  VICTORIA  ST.     EC. 


Manchester  Office  : 
63.  DEANSGATE  ARCADE 


Works:    Saltley   Mill,   BIRMINGHAM. 


ON     ADMIRALTY    LISTS. 


TD 


HerbertWPeriamL1 

fipoDCATE  5f  v/oRK5 
BiRmiMCHam 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N?  373. 

STOCK     250.000     CROSS 


/t  i  4^  \/      ^ 


^1 
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Farnley  Iron 


HAMMERING     BLOOMS- 


Farnley  Bar  Iron  is  used  in 
Mining  for  pit  cages,  suspending 
<4e;ir,  and  other  important  parts 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
Colonies,  for  shackles  and  other 

rts  subjected  h  1  repeated  shocks. 

Farnley    Iron   will  stretch  cold 
from    Is  in.  to  2S  in.  in   a   length 
of  6  in.    before   fracture,    and    is 
The  toughest  and  best. 
Easiest  to  smith. 
Safest  to  weld. 


Address:  The  Farnley  Iron  Co.,  Ltd.  Leeds,  England 


ON    ADMIRALTY    LIST. 


FOR    CRANKS 
&  FORGINGS 
©F    EVERY 
DESCRIPTION 
WRITE   TO 


Telegrams:   "CRANKS.    LINCOLN." 


CLARKE'S 
CRANK   & 
FORGE   CO., 
LTD.,  LINCOLN, 
ENGLAND. 


March  iG  1906. 
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Iron  and  Steel 


Head  Office  — 
StPauus  Square. 

Birmingham. 


a^A/Va  Waterloo  Chambers 

A  I9,Waterloo  Street 

^     -  Glasgow; 


Sam h  Buckley! 

tyrian  Steel  Works.Sheffield 

CORRESPONDENCESOLICITED.  PROMPT   REPLIES  PROMPT  DELIVERIES 


Simple  to  forge  and  harden. 
High  Speed  and, deep  cuts. 
Increased  out-put  when  turning 
Cast  Iron  and  Mild  Steel. 
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Iron  and  Steel 


RIVETS 


ESTABLISHED    1817. 


BOLTS 


CONTRACTORS  TO  THE 

Admiralty, 
War  Office, 
India  Office, 

Etc. 


Manufactured  by  .   . 


T.  D.  Robinson  &  Co.,  Ltd., 


DERBY. 


Telegrams  : 
K:\tS,  Derby. 


Telephone 

No,  J14. 


SCREWS 


WALTER    SCOTT,    Ltd., 

LEEDS      STEEL  Telegrams : 

"  Bessemer 

WORKS  .    .    .         LEE°s." 
LEEDS,  ENGLAND. 


Manufacturers  of     .     . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel   Blooms,  Billets, 

Slabs,      Tinbars,      Rounds, 

and  Flats. 

speciality: 

Tramrails. 

'  ■  1  ';<«s  and  othtt  information 

On  apfl 
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Iron  and  Steel 


Chimneys. 

BLAST     FURNACE    WORK 

Steel      Pipes. 

WELDED     AND     RIVETTED. 


CAST     IRON     AND     STEEL. 

Patent    Pressed    Tanks    from    Stock. 
GAS     WORKS     PLANT. 


HIGH  CLASS      LOAM     WORK. 


THOS.  PIGGOTT  6  CO.,  Ltd., 


Telegrams  :"  ATLAS,   BHAM." 


BIRMINGHAM. 


Telephone:   BHAM.  86-4546. 


'  Crankshafts  ™ D    Forgings 


* 

* 

« 

* 
+ 

*  ^         Ji 

* 
* 
%     BENT 

* 

*  CRANKS 
*P 

*  IC 

*  square 
* 

«     or 
* 

*  Round 


ON  ADMIRALTY 


WAR    OFFICE,   6c,   LISTS. 


*      s 


FOR  ♦ 

MARINE  % 

AND  * 

OTHER  t 

PURPOSES.  ♦ 

♦ 


Tne  above  repr 


I WOODHOUSE &  RIXSON,  Sheffield.:; 
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Business  Systems 


No  Office  is  Complete 


WITHOUT    THE 


Lyle  Filing   System. 


SEND  FOP  CATALOGUES    TO 


The    LYLE    COMPANY,    Ltd., 

2b,  Harrison  Street,  Gray's  Inn  Road,  LONDON 


March   16,  1906. 
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HALDENS   ELECTRIC 
CONTINUOUS    PHOTO    COPIER. 


The  Latest  Up-to-Date 
Invention 


Illustrated  Descriptive  List 
Post  Free  on  request.    .    . 


INSPECTION     INVITED. 


J.  Halden  &  Co.,  8,  Albert  square,  Manchester. 

And  at  London,  Newcastle-on »Tyne,  Birmingham,  Glasgow,  and  Johannesburg. 
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Printing,  &c. 


Arthur  Stafford  &  Co. 


Rtad  woai  ibc 
"  Caxton    fTCaaazine " 
ID*  Official  Organ  of 

ibc  priming  and 

Klndrtd  Cradcs.  taps 

about  our  printing. 

"  An  illustrated 
Catalogue  printed  by 
Messrs  ARTHUR 
STAFFORD  &  CO  . 
Denton,  it  a  decidedly 
up-to-date  specimen 
of  typography  and 
half-tone  printing, 
and  reflects  the 
highest  credit  on  the 
producers." 

"  An  ritnemely 
tasteful  piece  of  work, 
perfectly   produced." 


rX£XK5>" 


HIGH  GRADE 


PRINTERS 

of  Engineers'  Catalogues,   &c, 
at  the  Best  Prices. 


Central  Printing  Works,   DENTON, 


MANCHESTER. 


SPECIAL  !  !  ! 

WHEEL 

NUMBERING  MACHINE 

24/- 

COMPLETE. 

ONE     SIZE     FIGURE      ONLY. 

12  3  4  5 

STEEL    WHEELS: 

SELF-1NKINQ 
TRIPLE   ACTION. 

CHANtiKS    AUTOMATICALLY. 

HIGH-CLASS     MACHINES     MADE 

HUH    ANY  SIZE   FIGURE  OK 

NUMBER  OF   WHEELS. 

Let  us  know  your  requirements. 
THE  RUBBER  STAMP  COMPANY, 

Makers  of  Endorsing   Stamps  and  Accessories. 

Offices :     1   and  2,  Holborn  Chambers, 

BIRMINGHAM. 


JUST  what 

you   want  I 


Price     Reasonable.     £13     2     6 
Guarantee     Unequalled. 
Strong. 
Simple. 

Built    on    Mechanical    Principles. 
FREE     TRIAL. 


The  EMPIRE  TYPEWRITER  CO.,  Ltd, 

77.  QUEEN  VICTORIA  STREET,  E.C. 

AGBNl  !  r.   ai  1    LARG1    CITIES. 


March  h~,  igo6. 
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Miscellaneous 


THE    SHANNON 

AND    its 

Wonderful  Lamp. 


Can  be  folded  up 
inside  your  Desk 
as  you  lower  the 
Curtain. 


Most   Light    and   Less  Consumption. 

THE    LIGHT    CAN    BE    THROWN     WHEREVER     REQUIRED 

WITHOUT    MOVING   THE    LAMP. 

IT    SHADES    AND    PROTECTS   THE    EYES. 

The   Switch   is   in  the   Standard.      No  plugs  or  wall  pins  to  pull   out. 

••IT   IS    INDEED    A    WONDERFUL    LAMP." 

Write   for  List  A  5    to 

THE  SHANNON,  Ltd., 

S^SMPSf!^      ROPEMAKER   ST.,  E.C. 


55  Farringdon^. 

TonDohe.c. 


See  our.  specimens  in 
Half  Tone 
three  colour; 
"Wood  Engraving- 
line  f>c. 
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CONTRACTORS  TO  H   M  GOVERNMENT.  FOREIGN  GOVERNMENTS   HOME  8.  FOREIGN   RAILWAYS 
'"C^PORAT,NCn^SESTABL,SHEDov£H    ,00V^*S;, 


IIEMINGBirkby&CoodaILE? 


West  Grove  Mill, HALIFAX 


1 


T* 

i 

T* 

ft 

ft 

lekgrama:  "FLUES,  LfctDS.     Telephone  (National)  1674.     Ai  &  A  B  C  Code; 

#1 


•t) 


Telegraphic  Address:  "FLEMING.  HALIFAX. 
Telephone   No.  48   Halifax. 


B 
E 
L 
T 
I 

N 
G 


Deighton's  Patent  Flue  & 
Tube  Company,  Ltd. 

DEIGHTON'S    FURNACE. 

The  Destructive  Tests  have  proved  the  DEIGHTON  FURNACE 
to  be  the  strongest  to  resist  collapse  ever  made. 
It  is  also  unequalled  for  Uniformity  ol  Thickness  and  Easy  Scaling, 

MAKERS    OF  MARINE   and 
LAND  BOILER  FURNACES. 


Awarded  2  Bronze  Medals, 
Paris  Exhibition.  1900. 


SHLIN   lfl<!7  PATF.NT    WITHI'K.WV  UU.F    M'UN\CE. 


Vulcan    Works, 
Pepper    Road,  LEEDS. 


IN5ULAT0R5 


Telegrams  : 

"  Ebonestos 

London." 

I      ■  |     : 

1422  llolliorn. 

Patentees 

and 

Manulacturers: 


\    SUITABLE  FOR 
BUSHINGS 
NIPPIES, 
SWITCH 
HANDLES. 

And  other  small 
Insulator  Fittings 


EBONESTOS  MANUFACTURING  CO., 

22,    Rosoman     Street,     Clerkenwell,    LONDON,    E.C. 


The  CAPELL  Patent  Mine  Fan 

N     USE    ON     MINES    ALL    OVER    THE    WORLD. 

Furnace  Cas  Cleaning  Fans 

tin    large    use). 

Induced  &  Forced  Draught 
Fans. 

Fans    for    Ventilation  of 
Buildings, 

ADVANTAGES  :- 

Shest   Economy  in 

Small  Size  of  Fans. 


CAPELL  FAN  CO.  13,  Moseley  Si,  NEWCASTLE-ON-TYNE. 


March  16,  1906. 
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GREEN'S    ECONOMISER 


SAVES    15    TO    25    PER    CENT.   IN    COAL 


MAKES 

EASY 

WORKING 

IN  THE  BOILER  HOUSE. 

More  Steam  and 
highereff iciency  at  less 
cost.  Large  reserve  of 
feed  water  at  evapora= 
tive  point  always  ready 
on  sudden  demand  for 
extra  power. 

Catalogue  gives 
details. 


For  STEAM  BOILERS. 


E.  GREEN  &  SON,  Ltd., 


WAKEFIELD,  MANCHESTER,  LONDON, 
AND    GLASGOW. 


m 

F^fe^^ii    I  f\  §     |    All  ENGINEER    AND    SHIPBUILDER, 

.       OvHI O HAU,    EI bi ng-Da n zig,  Prussia. 

SEA=GOING    TORPEDO     BOATS     AND    CRUISERS 

With     Speeds    up    to    36    knots    pel-    houx*. 


TORPEDO-BOAT    DESTROYER    FOR    THE    IMPERIAL    CHINESE    NAVY. 
Speed,  with  complete  outfit,  armament,  and  25  ton  of  coal  in  the  bunkers,  35-2  knots—  65-2  km. ;  with  67  ton  ><i  coal,  33-6  knots    '  2  :  km. 

The  Largest  Ironclads  and  Mail  Steamers.  Steamers  for  Sea  and  River  Service.  Dredgers. 

STEAM     ENGINES     AND     LOCOMOTIVES    OF     DIFFERENT     TYPES. 

'Works      founded      in     1837,     employ     at     present      is, 000      Workmen. 
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Offices  : 

106,  Cannon  St., 
LONDON,  E.C. 


Works : 
SILVERTOWN, 
LONDON,  E. 


The  India  Rubber,  Gutta  Percha,  &  Telegraph  Works  Co.,  Ltd. 

CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER   GOVERNMENTS. 

James  Fairley  g  Sons, 
sasssrr.     tool  steels 

Invite   attention    to   their    Unrivalled    Self.harder.lnj   Steel. 


Fairley  s  SELF-HARDENING  Tool  Steel 


FOB  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


NOTE-JAMES  FAIRLEY  &  SONS* 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch    Departments,  and 


All  Communications  should   be  addressed   to   the  head  Offices  :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


PLAN-COPYING    PAPERS     and    LINENS. 

and    LINEN=BACKED    PAPERS,   giving    Blue,  BlacK,    and    Brown 
Lines  on  White  Ground,  or  vice  versa. 
THE  FINEST  QUALITY  ON  THE  MARKET.  FOR  ENGINEERS  AND  ARCHITECTS. 

Descriptive  Booklet,  Specimen  Prints,  and  Price  Llet  post  free  on  application. 

MARION      &     CO.,    Ltd.,     22    &   23.   Soho  Square.   London,  W. 


Weekly  "  Clun  House,  Surrev  Street,  Strand,  London,  W.C.,  and  Printed  for  the  l>a>rr|etors  by  SOCTHWOOD,  smith  &  Co  , 


